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CHAPTER I

INTRODUCTI(ON TO THE MATHEMATICS ASSESSMENT QUESTIONNAIRE

The Mathematics Assessment Questjonnaire: A survey of

thoughts and feelings for students in grades 7-9, provides
teachers and students with a tool to understand aspects of
constructing knowledge in mathematics classrooms. The
questionnaire s intended to provide information on thoughts
and feelings in relation to teaching and learning a
particular aspect of mathematics, solving mathematical word
problems. The Jguestionnaire provides additional,
complementary information to that provided by teacher
assessments or standardized tests of mathematical concepts
and procedures.

The students’ thoughts and feelings that are assessed
in the Mathematics Assessment Questionnaire include such
reflective activities as awareness of cognitive activities
or thoughts:

a) when solving an individual, nonroutine word problem.

b) when working word problems during class,

c) when solving a word problem in a group with other

students, and

d) when working word problems for homework.

Thoughts and feelings also include those related to
affective and motivational beliefs--worry about learning,
the reasons for understanding mathematics word problems and

"the interest or value of mathematics word problems to

students.

The Mathematics Assessment Questionnajre is intended to
place one of the educational outcomes of schools--developing
knowledge about mathematical concepts and procedures as
applied in the process of solving word problems--in the
context of the thoughts and feelings that students have
about doing mathematical word problems in a variety of
classroom activity settings. The questicnnaire includes
many statements that are related to the "mathematical
dispositions" of students as descrikbed in the Curriculum and
Evaluation Standards for School Mathematics of the National
Council of Teachers of Mathematics (1989, p.233).

General Uses of tha Mathematics Assessment Questionnaire
The Mathematics Assessment Questionnaire can be used in

several ways in order to link assessment with instructional
planning and decision making:

. the full questionnaire can be given at one time to
the entire class and the results examined for individuals
and the class:
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the questionnaire can be given in sections over an
extended time period, and summarized for individuals and the
class;

the questionnaire can be given in sections and
discussed with students at the time each section is taken--
used as direct instructional material;

sets of questions can be identified and used with
other mathematical word problems selected from the classroom
curriculum; and

sets of questions can be selected for use several
times during instruction over a semester or year.

Thus, the Mathematics Assessment Questionnaire constitutes a

resource as instructional material as well as an assessment
tool.

As an assessment tool, the information from the
questionnaire can be used to suggest questions for follow-up
with students. As with any assessment results, the
information needs to be used together with data about
students collected from other sources.

The Mathematics Assessment Questjonnaire is presently
in a paper and pencil format and can be summarized by hand
or by a school-developed scanning program. The
questionnaire could be adapted to presentation on a
microcowputer in labs or classrooms.

General Description

The Mathematics Assessment Questionnaire contains 162
statements and can be completed by most students within one

class period (40 minutes). The questionnaire has two
sections:

Part I: students solve a non-routine word problem and
respond to 20 statements about what they did while solving
the problem. These statements ask the students to reflect
on and indicate their awareness of their thoughts before,
during, and after they worked on the problem. Fcr example,
students are asked to indicate if they tried to put the
problem in their own words, before they began to solve the
problem. Students also indicate if they are aware of using
any one of fou. problem-solving strategies.

The st~ntements in Part I are concerned with the
student’s "directed cognition'--the self-monitoring
processes that are thought to be important in problem-
solving. These processes are sometimes called metacognitive
as they involve an awareness of cognitive activities during
problem solving (Schoenfeld, 1985).
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Part II: students respond to statements grouped within
three activity settings--1. During Class (whole class)
instruction (49 stat:ments); 2. Working with Other Students
(54 statements):; and 3. Doing Homework, an independ~nt
activity (39 statements). Within each activity setcing,
there are two sets of statements. The first set asks
students about what they do when they are working on
mathematical word problems within that setting. These
"self-Regulation" statements are grouped like the statements
in Part I: What do I do before, during and after a
teacher’s lesson (During Class), working in a group (Working
With Other Students), and working independently (Homework).
The statements focus on blanning and goal se -ing (before),
monitoring progress and keeping track (duri..,), and judging,
evaluating and reviewing (after). An example of a statement
students are asked to rate as true or not true is, "I know
when the teacher is beginning a new mathematics idea." This
is an example of a statement in the During Class setting, at
the beginning of a mathematics lesson about word problems.

The secord set of statements in each activity setting
asks students to reflect on their beliefs and feelings about
mathematics word problems. These beliefs and feelings are
related to "intentionality" or mathematical dispositions, as

identified in the NCTM Standards. In the Mathematics
Assessment Juestjonnaire the constructs (thoughts &

feelings) included are:

1. Affective beliefs (4 constructs)--about the utility
or value of working mathematics word problems,
interest in word problems, confidence or
expectation of success, and anxiety or concern
about doing word problems;

2. Motivation (2 constructs)--internal learning goals
or external performance goals; and

3. Attributions--beliefs (4 constructs) about the
causes or reasons for one’s success or failure.

Thus, there are 10 thoughts or feelings (constructs) or
belief areas within each of the three activity settings.

Overall, with the exception of Part I, working on and
reflecting on doing a single word problem, all of the
thoughts and feelings are assessed in the context of a
classroom activity--During direct, whole group instruction;
Working With Other Students in a small group; or Homework,
working independently on matheratical word problems. Figure
1.1 provides an overview of the specifications for the full
questionnaire. The numbers in the figure are the number of
statements fo. each construct (thought or feeling) in each
setting.
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FPigure 1-1

Specifications for the Mathematics Assessment Questionnaire:
Number of Statements for Psychological Constructs
and Activity Settings

ACTIV. s TTING

PSYCHOLOGICAL COKSTRL.T puring Class vorking Mith Doing
(Teacher-led) | Other Students Hemework

Metacognitive: Solving a meth probles

.before you begin, planning, 20
defining objective, setting goals
METACOGNITIVE

.as you work, monitoring prcgress,

keeping track STATEMLNTS
.after you fimish, evaluating, LINKED TO ONE
judging

NON-ROUTINE PROBLEM
.strategies employsd

Self-regulation

.before Laginning, planning, I
defining objective, setting goals & 7 3

.during the activity,
monitoring progress, keeping track 8 b 3

.after the activity, evaluation,
judging S 8 3

ACTIVITY SETTING

PSYCHOLOGICAL CONSTRUCT buring Class Working Vith Doirg
(Teacher-led} | Other Students Homework
Affective Bzliefs
.utility, value of cath 3 3 3
.interests 3 3 3
.expectancies of success/confidence 3 3 3
.anxiety 3 3 3
Motivations
.internal learming goals 3 3 3
.external pes ‘formance goals 3 3 3
Attributions
.intzrmal stable controllable 3 3 3
.internal stable uncontrollable 3 3 3
.external stable uncontrol lable 3 3 3
.unknoun control 3 3 3
L
I v
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Views of the Learner and Teacher

The Mathematics Assessment Questionnaire is based on a
cognitive~constructivist view of the development of
mathematical thinking. The emphasis is on students’ direct
reflections on their cognitions or thinking and beliefs.
The student is viewed as an active, reflective constructor
of Knowledge in the clascroom. The structure of and the
selection of statemen:s for the questionnaire are grounded
in this view of individual learners in classrooms.

The teacher’s rcle is also viewed from this
perspective: Since students have beliefs or reflections on
mathematics, it is important for teachers also to understand
these beliefs in order to facilitate student development of
mathematical knowledge. Students’ beliefs occur in several
areas. One area is beliefs about mathematics concepts and
procedures. For example, a belief about fractions may be
that the notions of fractions and decimals are not related
to each other as a way of representing numbers. Ariother
area of beliefs is the value or utility of mathematical
problem solving. A student may hold the belief that solving
word problems in school has no value or utility outside the
classroom.

Both of these examples of student beliefs concern how

.students represent their experiences in mathematics. They

are beliefs about how stucents think about their own
mati.ematical knowledge and knowledge construction processes.
The questionnaire is concerned with assessing students’
awareness of how problen solving and participation in
classroom activities take place, and the affective and
rotivational beliefs related to these activities,

The Mathematics Assessment Questjonnaire does not
attempt to assess student beliefs about mathematics as a

subject, such as the belief that mathematics problems have
only one right answer. It also does not zttempt to assess
students’ beliefs about specific mathematical concepts and
procedures. These beliefs are important and also are
specific to the local curricula. Such beliefs, e.g., about
multiple representations of numbers or procedures for
obtaining percents, can be observed and assessed by each
tzacher through particular students’ writings or
explanations. They are tied to the time and curricular
sequence in each school. The gquestiornaire beliefs are more
general, asking for thoughts, feelings and keliefs about
mathematical word problems in a general way, so that
studenrts can interpret the statements in the context of the
word problems familiar to them in classroom work.

By taking the perspective that students hold beliefs
about mathematics--concepts, procedures, cognitive

g
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activities in problem solving and learning, and taat
students have different affects, motivations and
attributions zbout their performance--the stance is taken
that knowledge and attitudes are not absolute znd objective.
Beliefs imply that they are held by individuals--teachers
and students, and that both are entitled to a view or an
opinion (D. R. Olson, personal communication, January 27,
1988). In essence, students are constructing their beliefs
about: mathematics, with the assistance of teachers. Olson
argues that it is important for students to treat
“knowledge" as "beliefs" as one route to developing the
capacity to think critically--to reflect on and evaluate
knowledge claims.

The teacher’s role is concerned with understanding and
supporting or changing these beliefs and thinking. The
questionnaire embeds the assessment of student beliefs in
the context of mathematics classroom activities. Thus, the
link to thinking about instructional planning is intended to
he direct, since teachers and students think about
instruction in terms of their daily classroom activities.

This Manual for Users provides general and detailed
descriptions of the questionnaire, relevant background from

the research literature and a descriptiocn of how the
questionnaire was deveioped. It describes approaches to the
reporting and uses of the questionnaire. Sample responses
from students and classes are also given. The manual and

"the assessment tool are intended to support the teacher’s

professional, working knowledge of students and how students
develop mathematical thinking.

- s
(U
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CEAPTER II

CLASSROOM ACTIVITIES, THOUGHTS AND FEELINGS8, AND
THE MATHEMATICS ASSESSMENT QUESTIONNAIRE

The Mathematics Assessment Questionnaire is designed to
sample student thoughts and feelings i.. relation to engaging
in learning the process of solving mathematical word
problems. In Part I of the questionnaire these thoughts or
awarenesses are elicited following the working of a
nonroutine mathematical word problem. In Part II the
thoughts and feelings are elicited in the context of
classroom activities. The general structure and categorles
used in the questionnaire are shown in Figure 1.1, in
Chapter I. U¥ith the exception of Part I (Metacognltlve
statements) each ctatement includes the thought or feeling
about mathematical word problems in the context of a
classroom act1v1ty--01rect Instruction, Working With Other
St lents, or Doing Homework. In this chapter, definitions
an. examples of the statements are given.

Directed Cognition: Self-Direction of Learning

Directed cognition is used here as a broad term which
encompasses students’ awareness of the activities and
thinking they carry out when solving a single mathematical
word problem (metacognltlon) and when part1c1pat1ng in
larger activity setzings, such as class lessons given by the
teacher, working with others in a group setting, or doing
homework 1ndependent1y In the activity settings, self-
regulation is the term used to encompass student awareness
of thlnklng and related activities. Various writers
categorize t. ese processes differently, but we have kept the
terms metacognition and self—regulatlon distinct here, in
acknowledgement of the focus in mathematics classrooms on
irndividual mathematical problem-solving and on broader
activities.

Metacognition

Metacogniticn refers to knowledge of the cognitive or
thinking processes one uses while undertaking cognitive
tasks, such as problem-solving (Brown, 1978; Flavell, 1979;
Garafalo & Lester, 1985). General categories used in this
self-monitoring of problem-solving include planning and goal
setting, monitoring progress, and evaluating. 1In
mathematicai problem-solving, Schoenfeld (1985) describes
competent problem solvers as those who consistently monitor
and evaluate their solutions as they work, and he uses
episodes or stages to study problem-solv1ng protocols:
read, analyze, explore, plan, implement, and verify (1985,
p. 294).
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In the Mathematics Assessment Questionnaire the
statements or prompts to assess student awareness of
cognitive activities follow the working of a nonroutine
problem that has more than one solution. The problem is the
following:

Eight pennies are arranged in a row on a table.
Every other coin is replaced with a nickel. Then,
every third coin is replaced with a dime. Finally,
every fourth coin is replaced with a quarter.

What is the total value of the coins on the table?

The metacognitive prompts to which students respond are
ordered according to the general structure of: Before
beginning to work, During working the problem and After
working the problem. A fourth area is: Strategies used,
that is, mathematical problem-solving strategies. Students
respond in one of three categories: YES, MAYBE, or NO, to
each statement. Examples of statements in each of the four
areas are:

. Before you began to solve the problem-What did you
do?

Sample: I read the problem more than once

. As you worked the problem-What did you do?

Sample: I kept looking back at the problem after
I did a step.

After you finished working the problem-What did you
do?

Sample: I looked back at the problem to see if my
answer made sense.

. Did vou use any of these ways of working?

Sample: I drew a picture to help me understand the
problemn.

The use of a nonroutine problem with more than one solution
is critical to eliciting students’ awareness of their
thinking. When a routine problem is given, students are not
challenged and are not as aware of their thinking (see
Chapter 3, Table 3-1). The 20 statements or prompts in the
metacognitive section provide a starting point to assess
student awareness of their activities during mathematical
problem-solving. Statements are generic in the sense that
they could be used with other problems that are directly
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linked to mathematics curriculum topics. For example, the
statement, "I thought about what information I needed to
solve the problem," could be used with a variety of
problens.

Self-Regulation

Self-Regulation has received attention in several
psychological theories that propcse descriptions of the
individual’s activities involved in learning. In social
learning theory, Bandura (1986) proposed a cognitive view of
self-requlatory behavior that included subprocesses of self-
observation, judgment, and self-reaction. Drawing on
another view, Corno and Mandinach (1983) proposed that
components of self-requlated learning are alertness,
selectivity, connecting, planning, and monitoring, including
self-checking. Meichenbaum (1977), in clinical studies of
cognitively-oriented behavior modification, has also focused
on strategies to help individuals control their own
behaviors. Thus from several perspectives the importance of
the individual’s awareness of activities and thoughts in
classroom learning activities is emphasized.

In the Mathematics Assessment Questionnaire the general

structure used for the self-regulatory statements parallels
the three major categories of Before, During, and After,
that are used for the metacognitive statements. This is
done on purpose, to provide a consistent framework for
students. These categories are used within each of the
three classroom activity settings: During Class, Working
with Others, and Doing Homework. Sample statements for each
activity setting are given below. Students rate how true a
statement is for them, on a scale from 1, VERY TRUE, to 5,
NOT AT ALL TRUE.

Self-Regulation category sample statements are:
BEFORE
At the beginning of a math lesson

I knos when the teacher is giving me practice ir
new math problems.

Before beginning to solve a word problem
with other students

I try to work the problem by myself first.
Before beginning homework word problems

I decide when is the best time to do
my math homework word problems.
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DURING
During a math lesson

I ask my math teacher to explain a problem
again that I do not understand.

while working a word problem with other students

I say to the other students if I think something
should be worked differently.

While working the homework problems

I make sure I try every problem, even if I
cannot solve them all.

AFTER
At the end of a math lesson about word problems

I try to figure out if I need to do more to
learn the lesson.

After doing a word problem with other students
I check to see if our calculations are right.
After working the homework word problems

If I cannot do the word problems, I write out
all the steps I can do and bring them to class.

As is evident from these statements in the
metacognition and self-regulation areas, the student is
being asked to reflect on her or his active engagement in
solving a problem or participation in a classroom learning
activity. Reflection on and taking responsibility for
active engagement in classroom activities will increase
students’ sense of control in learning mathematical concepts
and procedures. These reflections and awarenesses are
important. Such thinking activities are believed to be
fundamentally important to reasoning and thinking critically
about knowledge, as is required for successful mathematical
problem-solving (Olson, personal communication, 1988).

Intentionality: Thoughts and Feelings About Learning

Thoughts and feelings are also important in learning
mathematics and persisting in mathematics (Casserly & Rock,
1985; Eccles, Adler, Futterman, Goff, Kaczala, Meece,
Midgley, 1985). The general category of intentionality,
will, or the "mathematical dispositions" of students is
taken here to include the affective beliefs, motivations,
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and attributions about learning mathematics held by
students. Paris (1988) has provided a persuasive argument
that the student’s understanding of the value of a skill--
memory strategies in his example, is influential in the
rlans for and use of the skill. Others who have written
about the interdependence of performance in mathematics and
the learner’s attitudes and feelings include McLeod (1988)
and McLeod and Adams (1989).

In the Mathematics Assessment Questionnaire individual
characteristics related to thoughts and feelings about
mathematics have been grouped into three major categories:
Affective Beliefs, Motivation, and Attributions (see Figure
1.1). The affective beliefs included here are the perceived
value of a mathematically-related activity, interest,
confidence, and anxiety or concern over doing a mathematical
word problem. Motivations include the perceived reasons for
approaching or learning mathematical problem-solving,
whether these originate from the individual’s own goals for
learning or from external sources. Attributions include
beliefs the student has about the causes for success or
failure in learning or doing a mathematical word problem.
Instances in which the individual feels no sense of control
about learning or performance outcomes are also considered
attributions.

As with the self-regulatory statements, all cf the
statements to which students respond are given in the

‘context of a classroom activity--During class, Working With

Other Students, or Doing homework. Students rate how true a
statement is for them, on a scale from 1, VERY TRUE,
to 5, NOT AT ALL TRUE.

Affective Bellefs--value, Interests, Confidence, Anxiety

Value. Value refers here to the conviction that
learning about mathematical word problems in school is
worthwhile, useful, or important. The statements about
value are given in the context of one of the three activity
settings. An example for the During class setting is:

. Even when I listen to my teacher, I cannot
understand how learning to solve word problenms
will help me in my everyday life.

Students who agree that the statement is VERY TRUE or TRUE,
are providing one indicator that they see little value or
link between classyoom experiences in mathematics and their
outside world.

Interests. Interests can be defined as topics or
subjects that hold the learner’s attention or arouse
feelings of curiosity, eagerness, liking or enjoyment. The
negative aspects, that is disinterest, would be indicated by
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lack of curiosity, active disliking, or boredom. While not
often assessed outside of career and occupational
instruments, interest in mathematics and mathematical topics
is a concern of teachers. An example of an Interest
statement in the Working with Others setting is:

I would find math interesting if I worked on a
word problem with a group of students.

Interests are another source of motivation in learning,
particularly when linked to occupational requirements.
Students are often unaware of the extensive use of
mathematics in many occupations.

Confidence. Confidence or expectations for success can
be defined as a belief in one’s own ability to do a task or
learn a topic. An example is the belief that one can
successfully solve a mathematical problem. Measures of
expectancies are related tc achievement and intention to
t+ake additional mathematics courses (Eccles et al., 1983).
An example in the Homework setting is the following
statement:

. I never expect to be able to do the types of
word problems I get for homework.

Lack of confidence may be realistic, when mathematical
skills are poor, and unrealistic when mathematical
performance is high. Student responses to the Confidence
statements provide information that can be helpful in
understanding student beliefs about their performance in
solving mathematical word problems.

Anxjety. Anxiety can be defined as a state of worry,
uneasiness or fear about one’s performance on a task or area
of endeavor. A lack of anxiety is indicated by a state of
relaxation, a lack of concern, and a feeling of
comfortableness while working mathematical word problems.
Anxiety is assessed here in the context of doing or learning
about mathematical problem-solving in one of the three
activity settings. An example of a statement in the During
Class setting is:

. I am afraid when I have to ask my math teacher a
question about a word problem during class.

Anxiety is not necessarily a problem in some circumstances:
we know that a moderate amount is facilitating-- encouraging
studying for tests, for example. For students who mark

this type of statement VERY TRUE, however, learning may be
hindered by not actively engaging in the classroom lesson.
The response provides an indicator or raises a gquestion that
can be followed up with a student.
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Motivations--Learning and Performance Goals

Motivation is concerned with the causes of goal
oriented activity (Dweck, 1986). According to Dweck (1986):

Achievement motivation involves a particular class

of goals--those involving competence--and these goals
appear to fall into two classes: (a) learning goals,

in which individuals seek to increase their competence,
to understand or master something new, and

(b) performance goals, in which individuals seek to
gain favorable judgment of their competence or avoid
negative judgments of their competence....(p. 1040).

In general, learning goals are intrinsic for the individual

and emphasize learning because it is personally challenging

and personally valued. Performance goals are extrinsically

based and emphasize learning motivated by influences outside
the individual, i.e., motivation based on grades or teacher

approval.

In the Mathepmatics Assessment Questionnaire the

indicators of motivation used are statements that assess
learning or performance goals. An example of each type is
given below. Students indicate how true a statement is for
thom on the scale of 1, VERY TRUE, to 5, NOT AT ALL TRUE.

Internal Learning Goal: Working with Others Setting

I would work hard on a word problem with other
students because it would help me to understand
how to do the problems.

External Performance Goal: Homework Setting

. The only reason I would do extra homework problems
is if I could get extra credit.

Students who indicate that statements such as these are true
for them are likely to differ in their reasons for learning.
A long-term educational goal is to support the development
of active mathematics learners and persistent problem
solvers, who believe that learning is of intrinsic benefit
to them. Responses to statements such as these provide an
opportunity to assess motivation-related beliefs, and to
consider the structure of classroom activities and rewards
(discussed in Chapter 4).

Attributions--Causes of Successful z2nd Unsuccessful
Performance, Uaknown Control

There are important sets of beliefs related to
mathematics achievement and taking more mathematics courses
that are labelled "attributions." These beliefs are also

oy
re
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related to motivation and the emotional or affective
feelings students have toward mathematics. The particular
attribution theory that guided the writing of the statements
in the questionnaire is that of Weiner (1986).

Weiner suggests that three dimensions are important in
understanding an individual student’s logic of analysis or
beliefs about what causes the student to succeed or fail in
tasks such as mathematical problem-solving. The perceived
causes of failure or success can be classified according to
their locus of control, stability, and controllability.
Locus of control concerns whether an individual attributes
success or failure to personal or environment causes. The
stability dimension refers to whether the cause is seen as
changeable or unchangeable. The third dimension,
controllability, addresses whether or not the cause for
success or failure is perceived to be within the
individual’s influence.

Although Weiner has a set of eight categories based on
the three dimensions, a smaller number of categories have

been selected for use here. In the Mathematics Assessment
ouestionnaire four classifications of perceived causes of

success or failure have been used. Again, students give
their rating of how true the statement is for them on the
scale 1, VERY TRUE, to 5, NOT AT ALL TRUE. Examples of the
statements are given for each of the categories.

Internal Stable Uncontrollable: During Class Setting

If I can follow my teacher’s explanation for word
problems, it is because I am smart.

The student who agrees that this statement is VERY TRUE, may
be indicating a set of beliefs about how and why he or she
achieves. The causal factors in success are perceived to be
internal, the self; are perceived to be stable, smart =
ability, something that doesn’t change; and uncontrollable,
ability is not something the student has control over. You
cannot change how smart you are. Contrast this set of
beliefs with the next example.

. Internal Stable Controllable: Working With Other
Students Setting

If I cannot solve a word problem with other students,
it is because we did not try as hard as we could on
the problem.

The student who agrees with this statement may be indicating
a set of beliefs about causes of failure as follows: the
causal factor in failure is internal, in the students; the
cause is stable, hard work; and yet the cause is
controllable, "we didn’t try as hard as we could." Students

o
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whc attribute success and failure to something they can do
or not do, and that is controllable by them, have a set of
beliefs that should facilitate learning. These beliefs can
be contrasted with those in the third category:

. External Stable Uncontrollable: Homework Setting

If I am unable to do homework word problems, it is
because the math book is confusing.

The student who agrees with this statement may be indicating
beliefs that the causal factor in failure is external to the
student-~-the math book; the cause is stable, a book; and the
cause is uncontrollable, the student cannot change the
mathematics textbook. Again, there is a set of causal
beliefs about student failure that does not put the
responsibility for the failure with the student. Yet, this
student does have some set of beliefs about why success or
failure occurs. Contrast this statement with the next
category, unknown control.

. Unknown Control: During Class Setting

I usually do not know what is going on when my
teacher is explaining a word problen.

In this fourth category of attribution there is a perceived

confusion and inability to make sense out of causality.

Following Connell (1985), in Unknown Control students may be
saying that they do not know why these learning outcomes
occur. They indicate a lack of knowledge about the locus or
source of causality. Other examples that students might use
are, "If I get a bad grade in school, I usually don’t
understand why I got it" (Connell, 1985, p. 1022).

The first three attribution or causal categories above
were selected because they provide a contrast for students
and teachers on two central dimensions: The internal-
external locus of causality; and the perception of the cause
as controllable 5r uncontrollable. Depending on student
responses, teachers can intervene by structuring activities
to provide positive achievement experiences so that the
student darives success based upon her or his own efforts.
Another intervention is providing opportunities for student
self-awareness of these perceived causes of achievement
success. With the unknown control category, students need
opportunities to succeed and to talk about the success as
due to their efforts.

In summary, student responses to statements in these
four categories may be useful in understanding how students
attribute the causes of their successes and failures in
mathematical problem-solving.

2
WA
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Overall, the statements in the Mathematics Assessment
Questionnaire are based on specific psychological constructs
(thoughts and feelings) and embedded in classroom activity
settings for the purpose of providing examples of student
responses that will assist in understanding the context in
which performance of mathematical problem-solving occurs.
Mathematical probleia-solving occurs in the context of
student thoughts, feelings and beliefs, and in the social
context of classroom activity settings.

nr-
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CHAPTER III
DEVELOPMENT AND APPROACHES TO USE

In this chapter the development of the Mathematics
Assessment Questionnaire is described. The development was
coricerned with the meaning of the statements to students and
the potential use of the statements by teachers. Because of
the e@mphasis on the use of the quest10nna1re, there has been
an effort to consider in what form the information from
student responses may be most useful to teachers. In
conjunction with teachers, various groupings of statements
and types of reports have been examined, and these are
described here.

Development Studies

The development studies for the Mathematics Assessment
Questionnajre began in 1986-87. During that year the
feasibility of the assessment tool was axamined by r2viewing
the research and literature related to wathematics and
attitudes, cognitive processes, motivation, and related
concepts. This work was followed by the writing of sample
statements, in the context of classroom activities.
Experienced teachers of mathematics discussed and evaluated
the statements for their usefulness for instructional
planning. Sixteen experienced mathematics teachers and
mathematics teacher educators from the New York City area
volunteered to attend a one-day meeting for the purpose of
this evaluation. The responses were generally positive.
Teachers indicated that the sample statements would provide
information about students that was important in learning
mathematics, information that is not currently available in
standardized tests. Teacher ratings also indicated that
student responses to the statements would provide
information useful in planning instruction.

The next stage in development took place during the
1987-88 year. During this period a series of small-scale
studies were conducted to address the following questions:

1. Were the metacognitive statements meaningful to
students?

This question was answered by trying out the
questions with several classes. Students were asked to
indicate if they did not understand or questioned any of the
statements. Four teachers and four teacher educators also
reviewed the statements. Individual interviews with
students used the "think aloud" procedure, and also asked
students how they would say the same statement to
classmates, using their own words.

20
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2. Does it make any difference what type of problem is
used for the metacognitive statements?

A study was conducted in 1987-88 comparing student
responses on the metacognitive statements to two different
mathematics problems. One problem was the nonroutine coin
problem presented in Chapter 2. The other problem was this
routine problem:

You spent $2.50 on cookies and three times as
much on other food. How much change did you
receive if you paid with a 20 dollar bill?

Students solved one of the two problems, then responded to
the metacognitive statements. One hundred five students
worked the coin problem and 92 students worked the change
problem. Students were in grades 7 or 8, in three schools.

The problems and statements were administered randomly
within classrooms, so essentially equivalent groups of
students responded to the statements following each problem.
The data in Table 3-1 show that different questions elicit
different awareness of cognitive activity on the part of
students. For example, the coin problem is a nonroutine
problem, and has more than one answer. Statement 4 shows
that students who worked the coin problem reportec that they
tried to put the problem in their own words more frequently
than students who worked the change problem.

A comparison was made of studenis’ perceptions of the
two problems on several ratings. Table 3-2 indirates that
students found the non-routine coin problem somewhat more
difficult, liked it somewhat less, and were less relaxed
when werking the problem.

Based on this study the coin problem was selected for
the --iestionnaire. The results indicate the importance of
providing students with oppertunities to apply their
mathematical skills to problems that are challenging and
that encourage the view that problems can be solved in more
than one way and can have more than one answer.

3. Does it make any difference whzther statements have
different levels of specificity about mathematics?

Existing measures of mathematics anxiety, confidence,
value and utility typically ask students to respond to the
general term, "mathematics" or "math." Because the
Mathematics Assessment Questionnajire is intended to be
useful for classroom instructional purposes, a study was
designed to examine the effect of using different levels of
specificity about mathematics. Would student responses be
affected by using the term "mathematics" vs. "mathematics
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TABLE 3-1
Percentage of Students Who Responded YES, MAYSE cr NO to the

Metacognitive Statements After Working One of Two Different Word
Problems

Problem Al: Eight pennies are arranged in a row on a table.
Every other coin is replaced with a nickel. Then,
every third coin is replaced with a dime. Finally,
every fourth coin is replaced w.th quarter. What is
the total value of the coins on the table?

Problem A2: You spent $2.50 on cockies and three times as much
on other food. How much change did you receive if
you paid with a 20 dollar bill.

Directions: First solve the problem. Then turn the page and ansver
the statements about what you thought and ¢°1.

BEFORE YOU BEGAN TO SOLVE THE PROBLEM - WHAT DID YOJ DO?

YES MAYBE NO

1.I read the numbers and symbols Ai:  21% 24% 553 (N=104)
first, then I read the words. A2: 15% 18% 67% (N= 91)
2.1 read the entire problemn. Al: 94% 2% 4% (N=104)
A2: 95% 3% 2% (N= 92)
3.I thought to myself, Do I Al: 68% 22% 10% (N=105)
understand what the question A2: 61% 17% 22% (N= 92)
is asking me?
4.1 tried to put the problem Al: 45% 25% 30% (N=105})
into my own words. A2: 26% 25% 49% (N= 92)
5.1 read the problem nore Al: 86% 8% 6% (N=104)
than once. A2: 76% 9% 15% (N= 92)
6.1 asked myself, Do I know how Al: 55% 27% 18% (N=101)
to do this problem? A2: 44% 18% 38% (N= 90)
7.1 tried to remember if I had Al: 36% 15% 49% (N=105)

worked a droblem like this before. A2: 30% 20% 50% (N= 92)

8.I thought about what information Al: 76% 13% 11% (N=105)
I needed to solve this problem. A2: 70% 20% 1% (N= 92)

~

9.1 asked myself, Do I have enough Al: 39% 32% 29% (N=104)
information to solve this problem? A2: 41% 19% 41% (N= 91)

)
(O
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TABLE 3-1 (continued)

YES MAYBE NO
10.I asked myself, 1z there infor- Al: 22% 23% 55% (N=104)
mation in this problem that I A2: 17% 21% 62% (N= 92)
don’t need?
11.1 picked out the operations I Al: 65% 19% 16% (N=104)
needed to do this problem. A2: 71% 15% 14% (N= 92)
12.1I felt confused and could not Al: 28% 33% 39% (N=105)
decide what to do. A2: 16% 16% 67% (N= 92)
13.I drew a picture to help me Al: 48% 9% 43% (N=105)
understand the prcblem? A2: 6% 11% 83% (N= 92)

AS YOU WORKED THE PROBLFY = WHAT DID YOU DO?

14.7 wrote out all the steps as Al: 52% 18% 30% (N=100)
I worked the problen. A2: 52% 15% 34% (N= 89)
15.1 kept looking back at the Al: 77% 8% 15% (N= 99)
problem after I did a step. A2: 53% 16% 31% (N= 89)
16.I had to stop and rethirk a step Al: 42% 27% 31% (N=100)
I had already done. A2: 42% 15% 44% (N= 89)
17 .I checked my work step-by-step Al: 67% 18% 15% (N=100)
as I worked the problem. A2: 61% 14% 25% (N= 88)
18.I did something wrong and had Al: 40% 20% 40% (N=100)
to re~-do my step(s). A2: 24% 17% 60% (N= 89)
19.1I looked back to see if I did Al: 77% 13% 9% (N= 97)
the correct calculation. A2: 74% 10% 16% (N= 89)
20.1I checked to see if my Al: 74% 14% 12% (N= 98)
calculations were correct. A2: B81% 7% 12% (N= 88)
21.After I did the problem I went Al: 48% 27% 25% (N= 98)
back and checked it all again. A2: 51% 21% 29% (N= 87)
22.1 stopped before I got an answer Al: 24% 27% 49% (N= 97)
to this problem. A2: 20% 20% 60% (N= 89)
23.When I got my answer, I looked Al:  74% 15% 11% (N= 99)
back at the problem to see if A2: 64% 15% 21% (N= 89)

my answer mnade sense.

Note. Percentages do not always sum to 100 due to rounding.
Al: Non-routine coin word problem.
A2: Routine money-change word problem.

¢ f)(‘l
<
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TABLE 3-2

Percentage of Students Indicating Liking, Difficulty and
Nervousness After Working One of Two Word Problems

Problem Al: Eight pennies are arranged in a row on a table.
Every other coin is replaced with a nickel.
Then, every third coin is replaced with . dime.
Finally, every fourth coin is replaced with
quarter. What is the total value of the coins
on the table?

Problem A2: You spent $2.50 on cookies and three times as
much on other food. How much change did you
receive if you paid with a 20 dollar bill.

How much di:d you like doing the problem?

Al (N=96) A2 (N=88)
liked it very much 15% 22%
sort of liked it 43% 49%
sort of disliked it 23% 24%
dislike it very much 20% 6%

How easy or hard was it for you to do?

Al (N=105) A2 (N=92)
very easy 20% 34%
easy 50% 56%
hard 28% 8%
very hard 3% 2%

How relaxed or nervous did you feel when you did this

problem?

Al (N=105) A2 (N=92)
very relaxed 40% 52%
sort of relaxed 32% 35%
sort of nervous 25% 10%
very nervous 3% 2%

Note. Percentages Jdo not always sum to 100 due to rounding.
Al: Non-routine coin word problem.
A2: Routine money-change word problem.

3u
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word problems" vs. a verbal description of a word problem
vs. a particular word problem?

To answer this question statements with differing
levels cf content specificity were randomly administered in
February 1988, to students within each of eight mathematics
classes (grades 7 and 8) from three public schools in New
York City. The statements were presented on two forms which
differed only in the wording of the most specific item. The
most specific item on Form 1 provided a verbal description
of a word problem, while the most specific item on Form 2
included an example of a word problem. Students indicated
how true each statement was for them on the scale: 1, VERY
TRUE, to 5, NOT AT ALL TRUE. Table 3-2 presents the results
for statements about Anxiety and Confidence, written at
different levels of specificity. The percentages in the
table represent the students responding VERY TRUE plus TRUE
in Example 1 and VERY TRUE in Example 2.

As shown in Table 3-3, student responses will vary
according to the level of spec1f1c1ty at which statements
about mathematics are written. Perhaps the most dramatic
shift is shown for the Confidence statements, Example 2.
There students expressed less confidence when asked about
learning to do math homework problems descriked in words,
than they did wher they were actually given a problem.
Further, there is in each example a difference between the
general term, math, and the term, math word problems.
Because math word problems is at a more specific level, and
because of the emphasis on applications to mathemat;cal word
problems, this level of specificity was used in the
questionnaire. When questionnaire statements are used in
individual classrooms, it would be possible to vary their
use by examining student responses when spec1f1c problems
are given, as they were in this study. That is, specific
problems can be used, instead of the term--math word
problem, in the affective belief statements.

After these series of studies were completed, a large
set of statements was written. Over three hundred
statements were tried out in the spring of 1988. The
statements were printed in three booklets, administered
randomly within classrooms, in grades 7-39 in 14 New York
City public schools and one parochial school. Approxlmately
1500 students part1c1pated in this pilot administration.

The descrlptlon of the major analyses of these data are

given in the Technical Report for the Mathematics Assessment
Questionnaire (Hecht & Tittle, 1990).

Following the analyses, a smaller set of 162 statements
was selected to form the present booklet for the Mathematics

Assessment Questionnaire. The Mathematics Assessment
Questionnaire has been administered to approximately 2,000
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TABLE 3-3
Percentage of Students Responding TRUE and/or VERY TRUE to

Statements Varied in Level of Specificity for two
Constructs: Anxiety and Confidence

EXAMPLE 1: ANXIETY

General: I worry when I have to do math.

Specific: I worry when I have to do math word problems for
homework.

vVery I worry when I have to do math word problenms

Specific: where I must multiply fractions for homework.

(words) (Form 1 only)

Very I worry when I have to do math word problems

Svacific: like this for homework:

(example)

The traffic light changes every 20 seconds.
How many times will it change in 1-1/2 hours?
(Form 2 only)

Level of Specificity Form 1 Form 2
(n=105) (n=104)
General: 31% 31%
Specific: 20% 17%
Very Specific: 35% -
(word)
Very Specific: - 40%
(example)

Percentages indicate students respanding VERY TRUE and TRUE
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Specific:
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Specific:
(words)
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Specific:
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TABLE 3-3 (continued)

EXAMPLE 2: CONFIDENCE

I know I can learn to do most math problems.

I know I can learn to do most math homework
problems which involve word problems.

I know I can learn to do most math homework
problems which involve word problems with
several addition steps. (Form 1 only)

I know I can learn to do most math hcmrework
problems like this:

A softball team won 15 games, It lost 3 more
than it won. How many games has the teanm
played? (Form 2 only)

Level of Specificity: Form 1 Form 2

General:

Specific:

(n=105) (n=104)
71% 74%

53% 54%

Very Specific: 47% -

(words)

Very Specific: - 72%
(example)

Percentages

indicate students responding VERY TRUE
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students in eight New York City public schools. The
criteria for selecting students and classes was that
students read at the seventh grade level, and that classes
not be at the very top (gifted) or very bottom (low
remedial) of the mathematics sections in a school. There
are complete responses to the questionnaire for 1700
students, across grades 7-9.

The analyses showed little consistent differences
between grades on the responses to statements. As a result,
the responses to statements were combined for all three
grades. Appendix 3-1 presents the percents responding to
each of the 162 statements for the total sample of students
with complete data. Data on internal consistency
reliability and other statistical characteristics of the
Mathematics Assessment Questionnaire are given in the

Technical Report (Hecht & Tittle, 1990).

Approaches to Use

The statements of the Mathematics Assessment
Questionnaire have been written to provide information for
classroom instructional planning. Wwith the exception of the
metacognitive activity statements, the information about
students’ thoughts and feelings about mathematical woxd
problems is embedded in statements in two ways: 1) the
thinking/feeling characteristic and 2) the classroom

-activity setting. These two facets of each statement mean

that student perceptions and beliefs about their thoughts
and feelings can be examined in more than one way. For
example, responses across settings for the same category can
be compared, such as Interest in mathematical word problems
while working homework problems or working in a group.
Different categories within the same setting can aiso be
compared. For example, Value can be compared to Confidence
when working with other students. Both types of comparisons
may provide useful information about a student or group of
students.

In this section the approaches to examining student
responses are descried for the Directed cognition
statements--metacognitive and self-requlatory statements,
and for the Intentionality statements--z2ffective,
motivational, and attributional thoughts and feelings.

Directed Cognition

The approach taken to examining student responses in
the metacognitive and self-regulatory categories is at the
individual statement level. These statements have NOT been
summed for a total "metacognitive" or "self-regulatory"
score because of the characteristics of the statements and
of the characteristics of student responses to the
statements. For both sections the statements have been
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organized or grouped inte logical units of Before, Dur.lng,
and After the activity (solving an individual problen,
During a class lesson, Working with other students, or
Homework). The reasons for examining only responses to
individual statements are as follows:

. Although the Before, During, and After units are
logical, we know that in the actual processes students will
work back and forth among the thinking activities. This has
been described for the metacognitive activities in a group
problem-solving setting (Artzt and Armour-Thomas,1990) and
for individual problem solvers (Schoenfeld, 1985).

. For the metacognitive statements, some activities are
more likely to be used or are more appropriate for some
problems than for others. Teacher ratings of the
appropriateness of the statements for the coin problem, for
example, will vary. (See Appendix 3-2 for preliminary
results.)

. The use of the statements or prompts in these
sections results in obtaining student reflections about
these processes, rather than obtaining more direct
observation of students at work or thinking aloud during the
working process.

The statements thus impose a particular structure on
~student responses, and it is not justifiable to summarize
the responses for any of the sections to obtain a total
score for a student or a mean score for a class. This
conclusion is supported by statistical analyses of the
statements and student responses, which indicate that there
is not a single factor or dimension underlying the groups of
statements. The Technical Report (Hecht & Tittle, 1990)
provides further information.
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In the examples for classroom use given in Chapter IV
the metacognitive and self-regulatory statements are always
examined individually. Thus, a response pattern for an
individual student is illustcrated, and might look like this:

John’s responses to statements about what he did while
working a mathematical word problem:

BEFORE YOU WORKED THE PROBLEM NO MAYBE YES
1. I read the problem more than once *

2. I thought to myself, Do I under-
stand what the question is asking me? *

I tried to put the problem into my
own words. *

4, I tried to remember if I had worked
a problem like this before. *

Without having all of John’s responses, a picture is
starting to emerge of a student who is relying on a
particular strategy--working a problem like this before--,
perhaps without trying to read and understand the coin
problem. Discussions with John, observations of his work,
or use of a think-aloud procedure--asking him to talk-aloud
while he is working a problem like the coin problem--can be
used to check out this hypothesis.

A summary of the responses to the same four statements
by all the students in a class yielded the following:

BEFORE YOU BEGAN TO SOLVE THE
PROBLEM~-~WHAT DID YOU DO? percentage answering
NO MAYBE YES

S P I A EE - Y BE AR DN R E aE
w

1. I read the problem more than once. 4 21 75

2 I thought to myself, Do I under-
stand what the question is asking me? 12 25 63
3. I tried to put the problem into my 38 25 37

own words.

I tried to remember if I had worked 42 18 40
a problem like this before.

These (actual) class results could lead to a lesson on
reading word problems, as it did for one teacher in a New

N -l .
>
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York City school. Twenty-five percent of the seventh grade
students said No or Maybe, to statement 1. In trying to
understand these students’ responses, the teacher considered
these questions. Did the students think that reading a
problem was like reading a novel? Was it a lack of
awareness about their thinking or cognitive activities?

Were they looking for key words to tell them operations, but
found only one, and got confused about what to do? The
lesson which resulted never asked thz students to solve a
word problem. Instead, the students read a problem,
determined the main ideas, collected data from the problem,
and determined a method of solution. The focus was drawn
away from the problem solution and instead emphasized the
cognitive activities and strategies needed to solve the
problem.

In summary, the approach to describing student
responses tc the Mathematics Assessment Ouestionnajre for
the metacognitive and self-requlatory statements is on an
individual statement basis. Further examples of individual
and class responses and uses are given in Chapter 1IV.

Intentionality: Criterion-Referenced Approach

The approach taken to examining student responses to
the statements that underlie students’ intentions--
affective, motivational and attributional beliefs and
feelings--incorporates the individual statement approach and
a diagnostic indicator approach. The first approach has
been illustrated above, using individual statements to
develop hypotheses, and to check them against other
informatior about students’ cognitive thinking.

The second approach is similar to that uced in
criterion or objectives-referenced sets of questions in
achievement testing. A cluster of questions is identified
for a particular mathematics topic, say fractions, and
scoring is based on the number of querstions the student
answers correctly in that set. A criterion is set--the
numker of questions that must be answered correctly to
decide that a student understands the topic. A criterion
may be 3 of 4 qQuestions correct, 5 of 6, and so on. When
the criterion is not reached, the inform~tion is taken as
indicating a need for instructional acticn. A similar
approach has been taken to the 3-statement sets in this part
of the gquestionnaire.

A goal of the approach here is to summarize the data in
a way that will be useful for thinking about instructional
planning, without assigning scores. It was decided to
establish a criterion that would facilitate identifying
students whose responses indicated a need for follow-up.
The follow-up would check out whether the criterion
referenced type "score" or indicator was supported and if
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there was need for instructional planning to facilitate
student development of alternative thoughts and feelings.

The criterion used here is that at least two of three
statement responises are in a direction indicating a need for
follow-up. Since responses to the statements are on a scale
from 1, VERY TRUE, to 5, NOT AT ALL TRUE, a decision was
made to use the two extreme categories at the designated end
of the scale together. In a sense, the responses to each
statement are dichotomized, with the two extreme categories
that indicate a need in one set, and the cthers in another
set.

For example, a student’s responses to the three
statements for Value in the During Class setting are as
follows:

VALUE of working mathematical word problems
DURING TEACHER INSTRUCTION

How true is this for you?
1 2 3 4 5

Very True Sort Not Not at

True of T Very all T

It is important to learn to do * %
the types of word problems my
teacher explains in class.

Listening to my math teacher *k
explain word problems during

class helps me see how im-

portant math is.

Even when I listen to my *%
teacher I cannot understand

how learning to solve word
problems will help me in my
everyday life.

The pattern of responses meet the criterion of two of three
statements with responses in the need category. Here the
first and third statements use the ends of the scale, as
indicating a need for follow up. The first and third
statements are worded in a positive and negative direction,
respectively.

Viewing these results, a teacher could check whether
the same pattern appears for Valring mathematical problems
in the other two settings--Working with Other Students and
Homework. It would be worthwhile to check if this is true
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for other types of mathewatical work. One classroom
strategy may be to find examples of word problems that are
related to the student’s everyday life; another might be to
have the student write word problems based on situations in
her/his everyday life. \

To facilitate the use of these diagnostic indicators,
Appendix 3-3 provides a list of the statement numbers for
each category and the direction in which they are counted to
determine whether they meet the criterion of need.

Where students meet the criterion of the need indicator
for two or more statements, the general interpretation will
be:

Affective categories:

low Value

low Interest
low Confidence
high Anxiety

Motivational categories:

not motivated by Internal Learning Goals
motivated by External Learning Goals

Attributional categories:
attributed success or failure to causes that were

Internal Stable Uncontrollable (low ability)
External Stable Uncontrollable (hard textbook)

did not attribute success or failure to causes that
were

Internal Stable Controllable (effort)

(R U G N G G AN T 58S S WS - S s

did not attribute a cause--was confused about cause
Unknown Control

As these general interpretations show, the indicators are
designed to identify students with response patterns that
suggest a need for intervention. The use of a criterion
based on specific response patterns provides a direct
meaning for interpretation. If the scale numbers are
directly summed into scores, there is no direct meaning
since the individuals with extreme scores can merge with
individuals in the middle of the score scale. The Technical
Manual (Hecht & Tittle, 1290) provides information on the
internal consistency reliability (coefficient alpha) for

LW
(:"\



MAQ Manual for Users
IIXI - 15

both the criterion score and the summed score. The
reliabilities are fairly comparable. Thus, the criterion
score and the indicator of need are used, providing a direct
interpretation in the form of a hypothesis to be followed up
with instructional activities.
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CHAPTER IV

CLASSKOOM 7JSE: ASSESSMENT AND INSTRUCTIONAL PLANNING

The Mathematics Assessment Questionnaire is designed to

have meaning for students and teachers in mathematics
classrooms. The use of the questionnaire is based on its
initial design: to provide information about student
beliefs, thoughts, and feellngs about learning and doing
mathematical word problems in three classroom activities--
During teacher-directed lessons, Working with other
students, and Homework. The quest1onna1re design encourages
examining responres to statements by individual students or
a class.

In this chapter various means of administering the
Mathematics Ass gssmggﬁvggggglgnnalr, are described, and
examples of techniques for summarizing information are
provided. These are followed by suggestions for classroom
instructional activities. The suggestions are intended to
stimulate further ideas,; not to be taken as the only or the
best activities to be tried out. Unless otherwise
indicated, these activities are based on the suggestions of
experienced mathematics teachers.

Administration
The Mathematics Assessment Questionnaire is designed to

be administered in one class period, approximately 40
minutes. About 80% of the students will complete the form
in this time. Some students will complete the form earlier,
and some will not have enough time. Depending on the
particular class, the questionnaire could be administered
over two days. Among other possibilities for administering
and using the questionnaire are:

administer Part I separately from Part II. Or,
administer Part I, then administer each activity setting
separately, taking several days and brief times, about 15
minutes, each day. For example, use Part I, then use the
During Class statements on one day, followed later by the
Working with Others and Homework statements, all from Part
II.

S YN N O A TN A TR A R a8 g v m

. as an alternative to formal administration and
summarizing the results for the class, use sections cf the
questionnaire on different days, and encourage student
discussion on each day, in small groups. Alternatively,
hold the discussion with the whole class. This strategy may
be most useful with the metacognitive and self-regulato.y
statements.

l Each of these suggestions is intended to emphasize the

4.
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use of the Mathematics Assegsment Questionnaire for
instructional purposes. The questionnaire is not a
standardized test. with strict time limits ¢nd a small
number of scores. Responses of individual students should
be examined for patterns and discussed witi: the students, to
obtain other information and to put the question:iaire
responses in a broader context.

Class Summaries

In Chapter III the criterion-referenced approach to use
of the Mathematics Assessment Ouestionnaire was described.
That description focused on the definitions and how to
interpret the individual student responses for the basic
information in the Mathematics Assessment Ouestionnaire.
One of the main ways to use the questionnaire is by
examining individual students’ responses to the statements
in each category. Another way to use the questionnaire is
by summarizing the responses tc statements for all of the
students in the class. This approach can help to focus
instructional planning on particular statements or
categories. Other ways to examine class results are shown
in the next section, Sample Report Forms and Use.

Class summaries can be obtained in several ways:
. by teacher tallying

. by using the class-count method, where students
raise their hands for each statement and rating,
and the hands are counted and recorded

. bv using a separate, standard scanning sheet and
a computer program to summarize and organize the
results, depending on the school facilities.

The class summaries for Part I, metacognition, and for the
self-requlatory statements are obtained by direct counts of
all students’ responses to each statement. The counts for
nach ‘tatement can then be examined to check whether there
are some statements which indicate the need for
instructional activities. In Figure 4-1 the counts for
statements 14, 15, and 16 in Part I are given for an eighth
grade class. In these statements students were reflecting
on their awareness >f cognitive activities after they worked
the nonroutine coin problem.

For this class only five students indicated that they
thought about a different way to solve the problem,
Statement 16. The remaining, majority, of the students dia
not think about another way to solve the problem. This may
have beer because of a lack of time, when the full
questionnaire was administered. Alternatively, this may
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Figure 4-1

Tally of an Eighth-Grade Class for Selected Metacognitive and
Self-Regulatory Statements

Student Response

NO
METACOGNITION NO MAYBE YES RESPOM

ur
™

- i MU
4.1 went back and checked my i

work again. M 11! H TN °©

13.1 looked back at the problem

to see 1f ny answer made sense. t,\ i) ML n“ il v}
16.I thought about a cifferent
way to solve the problem. J4{ WL i N
[v)

™

Student Response

Self-Regulation: VERY TRUE SORT NOT VERY NOT AT NO
Durxng Class TRUE OF TRUE TRUE ALL TRUE RESPONSE
11.when my teacher makes 1 W
a mistake,I say some- \ o)
thing about the error. Hl\ Tﬂl Nil . Y
12.I ask my teacher to
explain a problem Wl l\”
again that I do not ! O
understand. “41 TH& YHl lli S
13.When I can think of
another way to solve a
word problem, I velun- W Ll tn N W 2
teer to show the class.
W Ul

ERIC 45

Aruitoxt provided by Eic:
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have occurred because students do not have a curiosity about
whether there is another way to solve a problem. Another
question to be checked is whether the majority of the
students believe that ali mathematical problems only have
one way to solve them and only one answer. To help students
change these beliefs, other problems can be given, problems
where there is more than one answer and where there are
several procedures that can be used in the problem-solving
process.

Figure 4-1 also shcws three statements for self-
regulation, taken from the During Class activity section:
statements 11, 12, and 13. For statements 11 and 12 about
half the class agrees that they say something if the teacher
makes a mistake and that they will ask the teacher to
explain again a problem they don’t understand. For the
other students who do not agree with the statements, it may
be helpful to explore with the class the importance of
active participation in their own learning. Strategies may
include making a game of teacher mistakes, with groups
formed to help individual students get support from their
peers for locating "errors."

For statement 13, different strategies may be required,
for example, strategies that emphasize presenting word
problems that have several forms of solution. Again,
student groups may be helpful, with each student in a small
group describing her or his solution process to the others.

For the remaining statements in Part II, affect,
motivation, and attributions, the responses can be directly
counted Jor each statement, as described earlier. The
statements for each characteristic, such as Interest or
Value, can be reviewed together. Appendix 4-1 has the
complete questionnaire, with the classification category for
each statement.

Another approach to class summaries for the categories
of Part II is to develop the need criteria for the clusters
of threc statements (the criterion for need system is given
in Appendix 3-3). Hand tally forms that can be reproduced
and used for all the questionnaire statements are given in
Appendix 4-2.

An example of a class hand tally for statements is
given in Figure 4-2 Iar a construct in each activity section
of the questionnaire. As can be seen, these provide
extensive information for planning.

The information for planning in During Class,
statements 22, 37, and 41, arises from the perspective on
the students’ beliefs about the causes of successful
performance during class. These three statements are
intended to examine students’ beliefs about whether success
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Figure 4-2

Tally of an Eighth-Grade Class for Selected Attr:ibution,
Motivation and Affective Categor:ies

Student Response

VERY
TRUE

Setting:
Thought or Feeling

TRUE

NOT VERY NOT AT NO
TRUE ALL TRUE RESPONSE

SORT
OF TRUE

DURING CLASS SETTING:
INTERNAL STABLE UNCONTROLLABLE:

22.2f I correctly answer a
guestion my teacher asks about
word problems, it is because I
have the ability to learn
mati.

£ Z

£ 1 can follow my teacher's
xplanation for word problems,
s recause I am smart. )

41.If I can solve a wnrd problem
=ne teacher puts on the board,
it 1s because I think
maghematically. \\

WCRKING WITH OTHER STUDENTS SETTING:
ZX{TERNAL PERFORMANCE GOALS

37.2 would work on a word problem
with other students only i1f my
friends told me I should.

42,7 would work on a word problem
#ith other students only 1f I

could get a better math grade. \“
23,7 would work on a word
crcblem with other students
-niy :f I was told to by my ‘“
teacner
MEWORX SETTING
INTEREST
L3.I like working on math e}

ncmework word problems.

23.The math wnrd problems I get
£or nomework are interesting 0
~o> me.

34 Working on word problems for
ncmework is very toring. “\

1 | l

W i

N ML \l \

it

VTR A VVRR O 1} 0

ML HIL I

\ L

YU 1 VO (L I

UL

N 1

(4

W oM o
oMo
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T
W
LWL
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is due to an internal cause, themselves, that it is stable
and doesn’t change (ability, smart, think mathematically),
and that it is uncontrollable (ability, being smart and
thinking mathematically are characteristics over which
students have no control). These belie {s tend to interfere
with persistence of e€fort in school, such as would be
needed in mathematical problem-solving.

Interventions focus on changing the beliefs, drawing
students’ attention to situations in which they do succeed
and encouraging attributicn to effort--an attribution that
is under student contcol. In this class there appears to be
a group of students who attribute their success to these
unchangeable, uncontrollable abilities. These are the six
students who answer VERY TRUE and TRUE to statements 37 and
41. It may help these students also tc¢ focus clearly on why
they succeed or fail in school or out of school. Ability is
necessary but not sufficient for success.

In the second section of Figure 4-2, three statements
from the Working with Others activity setting are given, 37,
43, and 53. These statements are categorized as indicators
of a source of motivation, specifically External Performance
Goals. In Chapter II motivation was described as the causes
of goal-oriented activity. These goals had two causes:
learning goals, where individuals seek to improve their
competence; and performance goals, where individuals seek to
ge: favorable judgment of competence or avoid negative
jvdgments. These categories again describe student beliefs
in relation to school outcomes in mathematics, here in the
setting of working on solving mathematical problems with
other students.

In reviewing the tallies for the three statements,
there is a group of from 7 to 12 students who appear to
believe that they seek to do well only because of grades or
teacher approval {statements 43 and 53). Assuming that one
of the goals of education is for students to internalize the
need for learning on their own, and that the goal of
learning is to improve their competence and not win the
approval of the teacher, intervention strategies may focus
in several areas. One area is to examine the use of the
classroom reward system, and another is to examine the
amount of choice students have in initiating learning
activities in class. Classroom reward systems often are
uniform for all students, that is students do the same
problems at the same pace. Alternative reward plans provide
for some flexibility and some student determination of their
own learning goals. Encouraging student initiative supports
independent, active learning, and is believed to help
internalize learning goals for students.

In tre third section of Figure 4-2, tallies for three
statements tapping student interest in the Homework activity

46
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are given, 18, 28, and 34. These tallies indicate that
about cne-half the class lacks interest in doing the
mathematical word problems they have for homework. An
intervention strategy here can be to have students write
word problems for each other or for themselves, using every-
day activities such as cooklng, sports, the weather, and
collecting information about issues of importance to them.
Another strategy is to pair or group students to work on
writing word problems and take turns solving them. Other
strategles may involve having guest speakers in different
occupatlons describe how mathematics is used and why it is
interesting to them.

This section has examined tallies for categories in
each of the activity sections. Another way to examine these
tallies is to examine them across the activity settings.
Figure 4-3 shows tallies for the category of Value, across
the three activity settings.

For the three statements in the During Class activity
setting, between 9 to 14 of the students indicate a lack of
belief in the value of mathematical word problems. For
example, they reported that it is SORT OF TRUE, NOT VERY
TRUE, or NOT AT ALL TRUE that, "It is important to learn to
do the types of word problems my teacher explains in class."
Somewhat fewer students indicate the lack of belief in the
value of mathematical word problems in Working With Other
Students, (9-11 students). For the Homework setting, the
comparable number of students is 9-12. While there are
minor differences here, the Value statements are fa1r1y
consistent across settings. Regardless of the activity
there is a group of almost one half of the students who do
not indicate a strong agreement with the value statements.
Separate intervention strategies would probably need to be
developed for each of the classroom activity settings.

Sample Report Forms

Sample report forms are given here as examples of
additional ways in which the information from the
Mathematics Assessment Questionnaire can be organized.
These samples focus on the Affective, Motivation and
Attribution categories. In one instance, the criterion-
referenced or need approach is used to identify groups of
students for follow up. In the other instance, the need
approach is used to indicate percents or proportion (of the
total class) who may need follow-up activities.

Figure 4-4 presents a class roster which lists the first
names of individual students responding to at least two
statements that suggest a need for follow-up instructional
strategies. In this class roster all of the students who
meet the indicator criterion for follow-up are listed for
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Figure 4-3

for VALUZ Items in Each Activity Setting-
With Others, and Homework (N=235)

Student Response

Value:
Settxing

VERY
TRUE

NOT VERY NOT AT NO
TRUE ALL TRUE RESPONSE

TRUE SORT
OF TRUE

VALUE: DURING CLASS

26.Even when I listen to my
teacher, I cannot under-
stancd how learning to
sclve word problems will
help me in my everyday
life,

28.It 1s important to learn ”“
to do the types of woxd
problems my teacher
explains in class.

34.Listening to my math
teacher explain word prob-
lems during class helps me
see how important math is.

1

E: WITH OTHER STUDENTS
I work with other

udents on a word problem

see how useful math is. .‘”

34.Word problems seem more
important when I am working ‘
nard on them with other
students.

If I worked a word problem
with other students, I would
sze that the problem is a 1
waste of time.

TAlUT: HCMEWCRK

1:2.7 do not see any use for

the word problems I get for
homework.

27 .Berng gocd at solving home-
work word problems which
.nvolve math or reasoning
mathematically 1is very '
important to me.

39.8e1ng able to solve the word
problems I get for homework ‘
15 nOt important to me.
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' Figure 4-4
' CLASS ROSTER
Sample Eighth-Grade Class Roster for Thoughts and Feelings
and Activity Settings: Names of Students who Responded to at
ll Least Two Statements so as to Indicate a Need for Follow-up
ACTIVITY SETTING
l Thoughts and During Class Working With  Homework
. Feelings Other Studen.s
Value Eddie Bob Eddie
Betty Arlene Pricilla
' Joyce Janet Sharon
Sharon Susan
Pricilla Sharon
l Lisha Lisha
Linda
Interest Jocan Arlene Arlene
. Pricilla Bob Alice
Sean Eddie Barbara
Sharon Sharon Sharon
' Janet Janet
Pricilla Pricilla
Sean
. Joyce
Joan
Marla
. Confidence Barbara Barbara
Eddie
. Anxiety Alice Betty Arlene
Eddie Sarbara Eddie
Jamie Joan Joyce
l Joyce Sharon Marla
Marla Sean Carmelo
Arlene Alice Bob
Ray Roger Linda
l Sharon Leon Trisha
Ray Jamie
Trisha Ray
l Susan Dave
Joyce J~an
Dave Sharon
Marla
' Lisha
Jamie

()
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ACTIVITY SETTING

Thoughts and During Class Working With Homework
Feelings Other Students
Internal Linda Trisha Alice
Learning Trisha Joan Joan
Goals Pricilla Eddie Bob
Sharon Marla
Sharon
Leon
Dave
Eddie
External Bob Bob Barbara
Performance Leon Arlene Arlene
Goals Joyce Eddie Linda
George Carmelo Sharon
Pricilla Joan
Ray George
Alice
Roger
Leon
Jamie
Pricilla
Joyce
Dave
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Figure 4-4 (Continued)

CLASS ROSTER

ACTIVITY SETTING

Thoughts and During Class Working With Homework
Feelings Other Students
Internal Pricilla Barbara Marla
Stable Linda Alice
Controllable Trisha Linda
Pricilla
Joyce
Dave
Joan
Sharon
Marla
Lisha
Janet
Eddie
Jamie
Interna)l Leon Alice
Stable Carmelo Betty
Uncontrollable Alice Carmelo
Arlene Jamie
Joyce Leon
Jarie Pricilla
Trisua Sean
sSean St sen
Roger
External Leon Ste'an George
Stable Marla Steven
Uncontrollable Roger Barbara
Unknown Barbara Barbara Barbara
Control Carmelo Carmelo Joyce

A
}. X

o
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each category in each setting. Such data can be used in
several ways. One use is to identify students who need to
be paired or grouped with other students who may support
change--to increase interest and value, to support the
development of confidence. The purpose of such
heterogeneous groupings would be to provide alternative
models or examples of other beliefs and behaviors for
students. Another use is to develop particular activities
for a group of students with specific neeus. For example,
there are the responses of Barbara, Carmelo, and Joyce to
the Unknown Centrol statements. Their responses indicate
that they are unclear about why they succeed or fail in
understanding mathematics during class, working with other
students, or, for Joyce, doing homework. Activities that
provide opportunities to express reasons Jor success or
failure may help to focus these beliefs and to foster a
sense of control.

Figure 4-5 shows another way of organizing the
information for the whole class--the percent of students in
each category/setting with need indicated. Here the overall
needs of the class can be rapidly scanred, and, if desired,
the high need areas can be identified for activities.
Figure 4-5 also indicates the direction of the ratings of
the statements. For example, for Value (lower), the lower
indicates the percentage of students perceiving less or
lower value to the working of mathematical woxd problems in
an activity setting. This figure provides a numerical
summary of the infc-mation in the list of names given in
Figure ¢'44.

Using Student Responses:
During Class When Teaching about
Solving Mathematical Word Problems

In the activity setting, During Class, students are
asked to do the following:

Think about when your teacher teaches about word
problems.

The remaining directions are specific to each of the
thoughts and feeling in the i

Questionnaire -~ Self-regulation, What do you do before the
lesson beqgins, during the lesson and after the lesson. For
the ten sets of thoughts and feelings, the instructions
read, What do you thing and feel? Students indicate how
true each statement is for them, on the scale from 1, VERY
TRUE, to 5, NOT AT ALL TRUE. The statements and strategies
for using them focus on the time During Class, during direct
instruction of the class.
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Figure 4-5

CLASSROOM SUMMARY

Sample Eighth-Grade Classroom Summary (N=25)
Percentage of Students in Each Cateaory Whose Responses
Indicate a Need for Follow-up Activity

Thoughts and

Activity Setting

Working With

Feelings During Class Others Homework

Value {lower) 24% 28% 12%

Interest (lower) 16% 24% 40%

Confidence (lower) 8% 0% 4%

Anxiety (greater) 32% 64% 52%

Internal

Learning Goals 12% 16% 32%
(Less internal)

External

Performance Goals 24% 16% 52%
(more external)

Internal

Stable Controllable 12% 52% 4%
(more internal)

Internal

Stable Uncontrollable 32% 36% 0%
(more internal)

External

Stable Uncontrollable 12% 4% 12%
(more exterral)

Unknown Control 8% 8% 8%
(more unknown)

‘
)
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Direct instruction of the class typically serves at
least some of the following functions: capturing interest,
providing information, modelling the processes of solving
mathematical problems for students, encouraging students to
make patterns and generalizations in inquiry settings, and
encouraging students to try out their understanding of new
heuristics and conceptual knowledge on selected problems.
These functions of direct instruction involve active student
participation, whether working problems at the board,
responding and initiating questions, conjecturing, tryving
out mathematical approaches individually or in pairs of
students, and monitoring and evaluatirng their own progress.

In the DURING CLASS or whole class instruction setting
teachers may follow a strategy of always discussing,
exploring, and conjecturing with students, rather than
giving answers or problem solutions directly to students.
Thus, the focus should be on discussion that leads to
student understanding, and problem exploration that supports
this inquiry strategy. Teachers may also use problems that
have more than one solution, as in the problem in the
Metacognitive section of the MAQ.

Other strategies include using textpook problems and
asking students to create their own problems. The emphasis
should be on taking the problem apart, building new ones,
and extending analyses beyond the surface of the problem,
and not just looking for "the answer." 1In this spirit,
teachers can engage students in act.vities such as the
following:

Add more information to a problem than you need to solve
it.

Delete some information that is important from a problem,
causing the problem to have insufficient data.

Give the problem to a partner and let the partner
identify what is missing.

These techniques can be used with traditional textbook
content, changing the use to fit a different goal.

Self-Regulatory S8tatements

The SELF-REGULATORY statements in the MAQ focus on
students’ awareness of the structurcs and goals of
instruction. Students’ thoughts and feelings that influence
active participation and learning in the whole class
instruction are also examined. Students’ experiences during
classroom instruction vary. The Self-requlatory statements
in the During Class setting will be interpreted by students
in the context of their own experiences in mathematics
classrooms.
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Fiqure 4-6 provides the responses of a class of twenty-
five eightl-grade students to the 19 utatements in the Self-
regulatory category. In this example the student responses
to statements AT THE BEGINNING OF A LESSON indicate that
most students think they are attentive and ready. Yet, some
students indicate they are not as prepared--they do not have
all the materials they need. Similarly, some students are
not as sure about their awareness of when the teacher is
reviewing, beginning new ideas or practicing new problems.
For thece students, it may be helpful to provide direct cues
or statements as to the structure and procedu.es of the
class. Structure introductory activities, make them
explicit and make your expectations explicit. Whether a
developmental lesson or exploratory activity, you will have
a problem, a situation, or a statzment to capture interest
initially.

Another strategy is for teachers tc remind students to
attend to these activities:

"Get ready to listen carefully."
"Make sure you have all the materials you need." and
"Make sure you are paying attention."

During the lesson students may also be told:

"I am now going to review materials I already taught."
"I am now beginning a new math idea."

"This is practice in new math problems." or

"This is practice in math we learned earlier."

Students’ responses to the statements DURING A MATH
LESSON ABOUT WORD PROBLEMS indicate an awareness of thinking
about the answers to questions the teacher asks and
understanding of examples. Students can be encouraged to
reflect on a lesson by writing down what the students think
is important in the lesson. The responses in Figure 4-6
indicate little awareness of thinking about what is
important to learn, what the teacher is going to do next in
the lesson, and the cues that signal when the teacher is
about to end the lesson. Again, these responses indicate it
may be helpful to some students to encourage them to think
abcut and reflect on the process and the structure of the
mathematics class in relation to their own learning.

For statements 11, 12, and 13, students are reflecting
on their active participati.n in the class. Responses here
identify the students who a-: not likely to say if the
teacher makes a mistake, to ask for an explanation of
something they didn’t understand, or to volunteer to show
the class if they think of another way %o do a problem.
There are several strategies to help students become more
actively engaged in the class. For some students, this may
be seen as risky behavior and they can be helped by creating




MAQ Manual for Users
IV - 16

Figure 4-6

Number and Percentage (in Parentheses) of Students in an Eighth-Grade Class
(N=25) Responding to Self-Regulatory Statement., About Working
Mathematical Word Problems DURING TEACHER INSTRUCTION

Student Response

49 G N e am

Thoughts and VERY TRUE SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE
AT THE BEGINNING OF A LESSON
1.1 get ready to listen carefully. 6 10 8 0 1
(24) (40) (32) ( 0) (4)
2.1 make sure I have all the 2 7 9 6 1
materials I need. ( 8) (28) (36) (24) ( 4)
3.1 make sure I am paying 9 9 5 1 1
attention. (36) (36) (20) (4) ()
4.1 know when the teacher is review- 9 12 2 2 0
ing materials already taught. (36) (48) ( 8) ( 8) ( 0)
5.1 know when the teacher is 12 7 6 0 0
beginning a new math idea. (48) (28) (24) ( 0) ( 0)
6.1 know when the teacher is giving 6 8 9 1 0
me practice in new math problems.(25) (33) (38) ( 4) ( 0)
DURING A MATH LESSON ABOUT WORD PROBLEMS

7.1 think about what 1is important S 4 5 6 4
to learn in the lesson. (21) (17) (21) (24) (17)

8.1 know what the teacher is going O 0 7 6 11
to do next in the lesson. (0) (0) (29) (25) (46)

9.1 think r{ an answer to a 5 13 5 0 0
question the teacher is asking. (22) (56) (22) ( 0) ( 0)

10.1I think about whether I 9 13 3 0 0
understand an example the (36) (52) (12) ( 0) ( 0)
teacher puts on the board.

11.When my teacher makes a mistake, 4 8 9 1 3
1 say something about the error. (156) (32) (36) (&) (12)
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Figure 4-6 (continued)

Student Response

Thoughts and VERY TRLUE SORT NOT VERY NOT AT

Feelings TRUE OF TRUE TRUE ALL TRUE

12.1 ask my teacher to explain a 8 5 9 3 0
problem again that I do not (32) (20) (36) (12) ¢n)
understand.

13.When I can think of another way 2 3 3 7 9
to solve a word problem, I ( 8) (13) (13) (29) (37)
volunteer to show the class.

14.I know when the teacher is about 1 4 8 7 3
to end the lesson or topic. ( &) (16) (32) (28) (20)

AT THE END OF A MATH LESSON

15.1 as* myself if I understand 6 10 5 2 2
the lesson. (24) (40) (20) ( 8) )

16.1 try to figure out if I need 7 7 11 0 0
to do more to learn the lesson. (2&) (28) (64) (0) ro

17.7 decide if I need to ask the 8 8 7 2 o
teacher a question about the (32) (32) (28) ( 8) om
lesson.

18.1 review the word problems my 5 5 8 7 n
reacher did. (20) (20) (32) (28) oo

19.When I review word problems 6 7 11 1 "
from class, I evaluate if I (264) (28) (44) (&) o

understoo.l the lesson.

Note. Numbers may not total 25 due to missing data.
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a classroom environment that is nonjudgemental and places a
high value on student creativity and involvement--all
suggestions should be welcomed as the best tool for helping
students understand correct solutions. The goal is a
classroom environment where students feel free to discuss
their ideas about mathematics with the teacher and class.

Student responses to AT THE END OF THE MATH LESSON
indicate that again some students do not perceive themselves
a) as actively evaluating their own understanding of the
class lesson, b) reviewing the main ideas of the lesson in
their mind and c¢) asking the teacher to explain what they do
not understand. A strategy here is to ask these students to
write what they have learned from the lesson. One form of
doing this is journal writing (Borasi, R., & Rose, B.J.
1989, Journal writing and mathematics instruction.

Educational Studies in Mathematics, 20, 347-365.)

Suggestions for journal writing can range from very
specific ideas to general writing. Students could be asked
to respond to a particular problem or topic. For example,
"explain how to go about solving a problem." They cculd
discuss particular aspects of the problem and problem
solution:

Describe the problem setting.

Explore the problem by experimenting with different
values.

Generate several "what-if" questions.

Make conjectures and hypotheses.

Sumnarize what has been learned as a result of these
activities.

Create a new problem for the class to solve.

More general writing could involve making generalizations
from class activities and discussing the origins of the
mathematical rules under discussion.

Affective Beliefs

Instructional strategies for the affective beliefs,
confidence, Anxiety, Interest, and Value, emphasize creating
a positive, discussion and inquiry-oriented classroom
environment for solving mathematical word problems. Several
of these strategies are illustrated here, drawing on student
responses to the MAQ statements.

Figure 4-7 shows responses of the 25 eighth-graders to
the 12 statements of affective beliefs DURING TEACHER
INSTRUCTION. While there are some students who acknowledge
a lack of Confidence, there are more students who suggest
they feel afraid or scared when asked a question by the
teacher or asked to work a problem before the class.
Furthermore, about half of the students do not feel at ease
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Number and Percentage (in Parentheses) of Students in an Eighth-Grade Class
(N=25) Responding to Statements About Their Anxiety, Confidence, Value, and
Interest in Working Mathematical Word Problems DURING TEACHER INSTRUCTION

Student Response

Thoughts and VERY TRUE SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE

VALUE

26.Even when 1 listen to my 5 4 6 3 7
teacher., I cannot understand (20) (16) (24) (12) (28)
how learning to solve word
problems will help me in my
everyday life.

28.1t is important to learn to 9 8 4 1 p]
do the types of word problems (38) (33) (17) ( 4) ( 8)
my teacher explains in class.

34.Listening to my math teacher 4 7 7 6 1
explain word problems during (16) (28) (28) (24) ( 4)
class helps me see how
important math is.

INTEREST

24.1 enjoy trying to answer the 7 6 5 6 1
word problems my teacher asks (28) (24) (20) (24) ( 4)
in class.

44,1 get bored when other 0 2 7 6 9
students are working word (0) (8) (29) (25) (38)
problems on the board in
math class.

49,1 like to do new word prob- 3 9 4 5 4
lems by myself, even before (12) (36) (16) (20) (16)
the teacher explains them.

50
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Figure 4-7 (continued)

Student Response

S T EN N SN & aE EE =

Thoughts and VERY TRUE SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE

CONFIDENCE

20.1 feel confident that I will 2 10 9 3 1
be able to follow any word ( 8) (40) (36) (12) ( &)
problem my teacher explains
in class.

31.1 do not expect to be able 0 3 8 9 5
to answer the questions my ( 0) (12) (32) (36) (20)
math teacher asks about word
problems.

48,.1f my math teacher asks me 2 1 3 9 10
to solve a word problem on the ( 8) ( 4) (12) (36) (40)

board, I am sure I will get
* the wrong answer.

ANXIETY

27.1 am afraid when I have 5 4 6 3 7
to ask my teacher a question (20) (16) (24) (12) (28)
about a word problem during
class.

35.when I am in math class, I 5 4 5 6 5
usually feel very much at (20) (16) (20) (24) (20)
ease and relaxed.

39.1 get scared when I have 8 4 5 4 3
to work a problem on the (33) (17) (21) (17) (12)
board.
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Figure 4-7 (continued)

Student Response

Thoughts and VERY TRUE  SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE

INTERNAL LEARNING GOALS

30.1 volunteer to do word 0 5 8 5 7
problems on the board so I can ( 0)  {(20) (32) (20) (28)
learn something more about math.

32.1 pay attention during my 5 11 7 1 1
teacher's lessons on word (20) (44) (28) ( 4) (4)
problems because it helps me
learn math.

l 42,1 volunteer to answer 4 4 9 6 2
questions about word problem (16)  (16) (36) (24) ( 8)
l in math class because it helps

me understand the math.
EXTERNAL PERFORMANCE GOALS

25.7 only answer questions about 0 1 5 8 11
word problems in math class to ( 0) ( 4) (20) (32) (44)
please my teacher.

36.1 pay attention when my 15 3 1 4 2
teacher explains word problems (£0) (12) ( 4) (16) ( 8)
if T know I will have a test
on them.

40.1 volunteer to do a word 4 4 ¢ 6 5
problem on the board if I think (16) (16) (24 (24) (20)
it will help my grade.
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Figure 4-7 (continued)

Student Response

Thoughts and VERY TRUE  SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE

INTERNAL STABLE CONTROLLABLE

43.1f I understand a word 6 5 10 4 0
problem my teacher is (24) (20) (40) (16) ( 0)
explaining, it is because 1
am trying as hard as I can.

45.The next time my math teacher 5 13 5 2 0
explains a word problem to (20) (52) (20) ( 8) ( 0)
the class, 1 expect to
understand because I listen
carefully.

47.Because I pay attention. 5 7 7 5 1
I know I will be able to (21) (29) (29) (21) ( 4)

understand the word problems
my teacher explains in class.

INTERNAL STABLE UNCONTROLLABLE

22,1f I correctly answer a 10 7 3 3 1
question my teacher asks about (42) (29) (13) (13) (&)
word problems, it is because I
have the ability to learn math.

37.1f I can follow my teacher's 2 4 8 8 2
explanation for word problems, ( 8) (18) (33) (33) ( 8)
iv is because I am smart.

41.1f 1 can solve a word problem 2 4 9 5 5
the teacher puts on the board, ( 8) (16) (36) (20) (20)
it is because I think
mathematically.

.-
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Figure 4-7 (continued)

Student Response

Thoughts and VERY TRUE  SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE

EXTERNAL STABLE UNTONTROLLABLE

23,If I understand the word 5 7 6 3 4
problems my teacher does on (20) (28) (24) (12) (16)
the board, it is because I have
a good teacher.

29.1f 1 am able to solve a word 0 3 5 8 9
problem on the board, it is (0)y (12) (20) (32) (36)
because the problem was easy.

46 .1f 1 correctly answer a 2 1 5 9 8
question the teacher asks about ( 8) ( 4) (20) (36) (32)
a word problem, it is because
the teacher picks good problems.

UNKNOWN CONTROL

21.When I correctly answer a 0 6 7 4 8
question my teacher asks about ( 0) {24) (28) (16) (32)
word problems, I usually do not
know why I get it right.

33.1 usually do not know what 1 2 3 8 11
is going on when my teacher is ( 4) ( 8) (12) (32) (44)
explaining a word problem.

38.1I do not know why I cannot 0 3 3 8 10
follow the word problems my (0) (13) (13) (32) (42)

teacher works on the board.

Note. Numbers may not total 25 due to missing data.

3
¢




r
R R W Ty s WP W S S .

MAQ Manual for Users
Iv - 24

and relaxed in this mathematics class. These responses are
consictent with the self-regulation section, where there is
a group of students who report they are not actively engaged
in the class.

One activity for creating a positive classroom
environment that reduces anxiety is to examine myths about
mathematics (Frank, M.L. What MYTHI about mathematics are
held and conveyed by teachers. Arithmetic Teacher, 37,
No.5, Jan. 1990, 10-12.) A mathematics myth is a belief
that results in false impressions about how mathematics is
done. Such myths can lead to math anxiety as well as math
avoidance. Frank (1990) lists 12 math myths:

Some people have a math mind and some don’t.

Math requires logic, not intuition.

You must always know how you got the answer.

Math requires a good memory.

There is a best way to do a math problem.

Math is done by working intensely until the problem
is solved.

Men are better in math than women.

It is always important to get the answer exactly right.

Mathematicians do problems quickly, in their heads.

There is a magic key to doing math.

Math is not creative.

It’s bad to count on your fingers.

One strategy is to engage students in a class discussion
that is centered around their opinions of these statements.
To encourage discussion, students can be asked questions
such as:

Are these myths really false (Frank, p. 12)?

What do "real" mathematicians do when they solve
mathematics problems?

wWwhat do people do when they solve ma‘’ . natics problems
encountered in real life?

Are men really better in mathematics than women?

Did you have any experiences that led you to believe the
math myths?

Did you have any experiences that made you anxious
about mathematical problem solving?

How do you think your mathematical beliefs interfere
with your learning of mathematics?

A technique to change the belief that a memorized rule
can be applied to solve a non routine p.-oblem (a form of the
mathematics requires a good memory myth, Frank, p. 12) is to
focus students’ attention on trying to understand the
problem and problem solving strategies. Emphasizing
problem-solving, estimation and conceptual understanding
would help to change such a math myth, since the student
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does not focus on memorizing ru’as, but rather on
understanding and interpreting (Frank, p. 12). /

For Value and Interest, there are again groups of
students who do not see the relation between word problems
and everyday life and who do not enjoy trying to solve
problems the teacher asks in class. While there may be
various reasons for these attitudes there are several
strategies and activities that can be used during class to
relate mathematics word pro) lems to students’ interests and
everyday life situations. As one example, Saunders (1980)
(Saunders, H. When are we ever gonna have to use this?
Mathematics Teacher, 73, ne.l, PpP. 7-14), interviewed
representatives from 100 different occupations to make a
checklist of the mathematical topics eac. representative
used.

Students can design and carry out a similar study,
making lists of mathematical topics and problems, developing
examples of each, and asking persons in occupations about
their use of mathematical topics. These results can be
summarized and the class can develop a display or report on
what they found. Teachers can help studerts to discover
that the more mathematics they learn, the more opportunities
they will have in choosing occupations. Students will also
discover that mathematical topics are used in all
occupations.

Another strategy is to ask students to write a
statemen- about theii interests in both school subjects and
out of school activities. These statements will identify
areas of interest and can be used as a basis for writing
mathematical word problems for the class, both by the
teacher and by the students.

Motivations

Two sets of statements are concerned witn motivations:
the internal learning goals and external performance goals.
In Figure 4-7, several students indicated that they perceive
little relationship between volunteering to do word problems
in class and learning mathematics for its own sake. Rather,
their active engagement in classroom activities is strongest
when they know they will have a test or if they think it
will help their grade. The active participation for some
students is linked to external incentives, not the
satisfaction derived from learning.

Strategies for the class can include focusing on the
value of learning to solve mathematical problems, and on a
broader form of assessing student understanding. Feor
example, if students volunteer answers or work on prchlems
before the class, the emphasis can be on the use of a
variety of ways to solve a problem rather than simply

O
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"getting the right answer" (the problems posed must support
alternative ways of solution). Students can be encouraged
to help each other during this activity. This further
reinforces the view that it is acceptable to try out
different approaches to problems.

Another strategy would be to encourage students to
write and collect problems that they solved in different
ways, and to develop a portfolio for mathematics. The
portfolio could include projects that relate to their
interests, as on computers or history of mathematics.
Students can write what they learned about mathematics from
their projects or developing and solving problems. The
evaluation here would not emphasize a grade, but comments on
what the student had learned and expectations for new
learnings and a higher standard, if appropriate.

Attributions

Beliefs about causes of success and failure in working
mathematical word problems durinyg class are assessed in four
sets of statements. In the During Class setting, the
attributions are concerned with student success and whether
it is attributed tc:

an internal stable cause under the student’s control
("If I understand a word problem my teacher is
explaining, it is because I am trying as hard as I
can"); or

an internal stable cause that the student CANNOT
control, and hence has no responsibility for ("If I can
follow my teacher’s explanation for word problens, i
is because I am smart"); or

an external stable cause that the student cannot
control ("If I am able to solve a word problem on the
board, it is because the problem was easy"); or

an unknown cause ("I usually do not know what is going
on when my teacher is explaining a word problem").

For the class responses in Figure 4-7, most students
have a sense that their efforts are effective in assisting
them to learn about working mathematical word problems.
However, a small group of students attributes their
successes to such causes as the problem was easy or the
teacher picks good problems. The beliefs of these students
may result in less persistence in working on problems that
they do not solve immediately. 1In a class setting, one
strategy that may be helpful is to increase the "wait time"
for them; if they do not respond immediately to a question,
wait and give them time to work on the problem. Students
can be told that there is "thinking time" needed for

)
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mathematics problems.

For the small number of students with no sense of what
is going on, teacher follow-up is needed. Individual work
may be needed to assist students to make a connection
between what they do and the outcome of successfully solving
a problem. In this instance, problems will need to be
tailored for the individual student, so that, with effort, a
problem can be solved. Gradually, the student is provided
with a series of successful experlences. Another strategy
is for students to work in pairs. Students explain their
thinking to one another. They are encouraged to talk about
how long they worked and the procedures they used. 1In this
way students begin to link persistence and effort with
accomplishment.

Using student Responses:
working with Other Students in a Group
Solving Mathematical word Problems

In this activity setting, students are asked to do the
following:

Think about solving a word problem with a group of
other students. If you have never solved a word
problem with other students, imagine what it would
be like.

Students indicate how true each statement is for them, on
the scale from 1, VERY TRUE, to 5, NOT AT ALL TRUE. The
strategies focus on students’ mathematical problem-solving
in groups.

Group mathematical problem-solving is a technique that
can be used to facilitate a number of educational goals. It
can be used flexibly, depending on these classroom goals and
the block of time available for mathematics. With 40-50
minute classes, grovp work may carry over from one class to
the next, and be used perhaps 1-3 times per week. WVith a
two-hour time block, it might be used more frequently. The
use of group problem~-solving in mathematics classrooms poses
new learning opportunities for both students and teachers,
and requires different roles and responsibilities for both
students and teachers. Some aspects of these learning
opportunities are described here. Others are found in works
by Johnson and Johnson (1987) and Slavin (1983).

Self-Regulatory Statements

The self-regulatory statements are concerned with
students’ taking control and rosponsibility for their
thinking about and participating in the group work. The
statements can help to focus student attention on their
roles and behaviors in this type of classroom activity.
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Some of the statements focus on the students’ monitoring of
their own behavior, and other statements focus on their
behaviors or interactions with others in the group.

Examples of the students’ monitoring of their own
behaviors are statements: "I make sure I have all the
materials I will need." --their responsibility to bring
whatever is needed to the group’s activities; and "I try to
work the problem by myself first." The second statement is
especially important for mathematical problem-solving.
Students need an opportunity to work the problems by
themselves for a few minutes before going to a group. They
need to give the problem some thought and write something
down, so they do not come to the group empty-handed. If
they have difficulty they can write things such as:

Why can’t I do this problem?

What is confusing?

This is the confusing part of this problen.
I cannot get started because of this word.

To identify their confusion is a form of self-regulation.
This behavior can be fostered by structuring individual work
time before the group is together.

The statements at the end of the section, (statements
22 and 23), also reinforce the individual monitoring of

understanding: "I know if I learned ways to do the word
problem;" and, "I know if I will be able to solve word
problems like this." Students can be encouraged to ask

themselves these questions, as well as make the other self-
monitoring statements, (statements 1-3, 13-14, and 17-18 in
Appendix 4-1, pages 9-10).

Examples of the group interaction statements are in
statements 12 and 13: "I encourage the other students to
work on the problem too;" and "I listen carefully to what
everyone says about the problem." One way to encourage
interaction in groups is to identify roles for students to
play while the group is working. These roles can draw on
the statements in the self-regulatory area and on those in
the metacognitive area. For example, students could take on
specific roles. Questions for their roles could be written
on cards:

Monitor. A monitor is the person who keeps the work on
track. The monitor might ask:

Q. Have we taken care of all the parts of the
problem?

Problem Solving Expert. A problem-solving expert is
the person who asks key questions. The problem-solver might
ask questions like the following:

P gl
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Q. Can somebody in the group say what the dquestion is
asking? Or, can each person, ir turn, say what the
question is asking?

Q. Can somebody say how this problem looks at all
like any other problems we'’ve worked?

Q. Can somebody tell us what information we need to
work this proeblem?

Checker. A student taking the role of checker might
use statements 17-21 (in Appendix 4-1, page 10) as guides.
The checker would have the responsibility for seeing that
the right procedures were used, checking that the
calculations were right, asking the students if anyone
thinks the answer is wrong, and asking the cthers to discuss
whether they think the answer makes sense.

These roles provide an example of using the statements as
instructional materials. The roles should be rctated to
provide practice for all the students, and to raise their
awareness about the thinking processes and the cognitive
activities that occur in group problem-solving as well as in
individual problem-solving.

Other types of roles, such as those studied in the
cooperative group literature, overlap and expand the roles
suggested by the self-regulatory statements. For example,
Johnson and Johnson (1987, p. 51) have roles such as
recorder, encourager, observer, summar..zer-checker, and
researcher-runner. The recorder is the person who writes
down the group’s decision and, for writing preojects, edits
the group’s report. The encourager is asked to reinforce or
support group members’ contributions, the observer keeps
track of how well the group is collaborating, the
summarizer-checker makes sure everyone in the gxrcup
understands what is being learned, and the researcher-runner
gets needed materials for the group and communicates with
other learning groups and the teacher.

The Johnson and Johnson (1987) roles emphasize the
group’s learning task and the group’s need to attend to the
interpersonal processes that keep the group smoothly
functioning and each person participating. The role of
summarizer-checker or checker is of particular importance in
mathematics problem-solving. The role suggests that the:r=
must be a stipulation that each person in the group must be
able to get up and explain the group’s results. This is a
critical component of group problem-solving to e .sure
learning for each student. Students will 'peer tutor" each
other if the setting is structured for this purpose, and can
often explain concepcs and procedures to each other in
various ways, until successful.
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Another way of ensuring each individuals’ participation
in the group is by using a reward system where groups in
some manner "get credit" for their results. If someone in
the group cannot explain the results satisfactorily, the
group does not get credit for its results. The self-
requlatory statement 19, "I ask the other students whether
anyone thinks the answer is wrong," is one type of question
the checker can use. The checker cal also request that each
of the students explain the procedures and results to the
other group members.

A technique to use in helping to ensure that students
encourage each other to understand the problem and results
is the follcwing. Randomly select the student who will
report the group’s results to the class. Each person in the
group can be assigned a number from 1-4. The teacher can
have pieces of paper numbered 1-4 or a die to see whose
number comes up. The person with the chosen number goes to
the board and explains the group’s results. Using this
procedure helps student’s perceive the selection as fair.
The process is not punitive; if one student doesn’t
understand a problem procedure and solution, then all the
students have not played their part--each one is responsible
for the learning of all. Johnson and Johnson (1987) provide
further discussions of the teacher’s role in cooperative
learning and assisting students to acquire cooperative
skills (see especially chapter 6, Student Acquisition of
Collaborative Skills). Slavin (1983) also r vides
insightful discussior 3 of cooperative learning.

Affective Beliefs

Instructional strategies for the affective beliefs,
Confidence, Anxiety, Interest, and Value, can use several
ways of assigning students to groups, structuring group
tasks, and using group roles to facilitate reducing anxiety
and building confidence. For example, a student may respond
to the confidence statements indicating a lack of confidence
in working with a group. The three confidence statements
are:

If I worked with other students, I am sure I could
solve most math word problems.

I have no confidence in my ability to solve a word
problem with other students.

If I worked on a word problem with other students, I
know I would be able to help tc solve the problem.

One strategy for students who indicate a lack of

confidence is to ensure heterogeneity in the gr»mup. This
puts the student in a position both to give helpr and to

U
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receive help. The students might be assigned the task of
deciding what different skills exist in the group for
solving a problem:

What am I really good at?
What are you really good at?

On this basis they can decide how to divide up the work. It
becomes clear that integral to the group is giving and
receiving help. Some students may say, "I’m best at looking
it over after it’s done." Others may say, "I like to check
it."

The positive attitude absut the group can also be
affected by careful selection «f the problem. It is
important to build confidence and decrease anxiety with
initial success. First give problems that are do-able, and
then increase the level of difficulty. The students should
be together for a sufficient period of time to develop into
a working group, to bond. If a goal is to have students in
the class get to know one another, and to work with
different peournle, then you may want to rotate group
membership over the course of the semester.

Initially, in zrranging groups, students can help with
the decisions. After the class has met for several weeks,
routines will be established and you will kncw students.
Students can then be given an opportunity to write down the
names of 1 or 2 students they would like to be with in a
group. You can tell students tiat with this information
akbout how they get along. you can try to accommodate at
least one friendship choice when you arrange the groups.
This should also help to relieve anxiety.

Another strategy to increase confidence is assignment of
the roles discussed earlier-~-the summarizer-checker, the
monitor, the problem-solving expert, and the reader or the
encourager--to give students guided practice in asking the
questions for each role so that these skills are mastered.

To increase students’ Interest and Value, structuring
the groups’ task in the following way may be useful. 1If
students are asked to do different pieces of the work and
each person’s piece is required to have the whole work come
togetiier, students are likely to find what other students
say interesting and valuable. It is like fitting together
the pieces of a jigsaw puzzle. Either a problem-solving
task or a supplemental assignment could be used. For
example, in a lesson to investigate the sum of the angles of
triangles, each student in the group can have a differently-
shaped triangle and a protractor. Each measures the angles
of their specific triangle, and writes down a sentence about
what they have discovered. The group tries to come up with
a generalization. Similar work can be done with other
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concepts--parallelograms, surveys in probability and
statistics, and so on.

For a supplemental assignment, an historical
investigation of a topic in mathematics could be developed--
the history of the calculus or the counting numbers. One
person can develop a dateline, others biographies of
mathematicians responsible for the topics’ development, and
another how it influences our lives today. The group can
create a presentation, a bulletin board, or a report.

Another strategy for increasing awareness of interest is
making up problems for other groups or group members to
solve, drawing on their own out-of-school activities and
special interests. Additionally, a mathematics log can be
kept, where each student writes what they have learned at
the end of mathematics class. Students may find it
difficult to write about math, and the skill may need to be
developed gradually. Initially students can be asked to
write answers to very specific questions such as:

Write down something that you know today that you
didn’t understand yesterday, or,

Write down something t:t you are confused about.

The suggestions may help students get started. Students can
also read the logs to each other when they met in groups.

To increase students’ feelings about the value of
mathematics several strategies may be helpful. Some
students who are very skilled in mathematics may not see any
value in working on mathematical problems in a group.
Several pnints can be made with these students--their own
mathematical understandings may move to a higher level when
they do helping or tutoring and, for many future occupations
they will need to interact with and explain their views to
others. It may assist students to understand these points
if they discuss +he question, "What do you feel you have
gained from explaining this problem in your group?" The
group can be seen as an example of life in aoroups outside
the classroonm.

The value of mathematics may also be better appreciated
if students write word problems that have relevance in their
lives. They can also role play problems before beginning to
solve them, "You’re working in a bank and you come in and
say to me...." Students can also write word problems and
exchange them between groups, again writing problems from
situations in their lives.
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Motivations

Motivations underlie students’ beliefs about working
in groups and the benefits of group work to them. Students
may believe that the only reason for working in a group is
because the teacher tells them to, or because they will get
a better grade if they do what the teacher wants. To
encourage internal learning goals students need to recognize
that working in groups solving mathematica. problems can
help them in learning to solve mathematical problems. To
assist students to develop such internal learning goals
group placement can be important. Students will need to be
in a group where they can get help, and/or they can
recognize that by helping someone they have increased their
own understanding and have learned more mathematics
themselves.

Another strategy is to assist students in making
connections between learning now and their future goals.
The reasons or motivations for developing problem-solving
skills need to be seen as connected to the student’s goals,
so less reliance is placed on external classroom reward
systems.

Attributions

Beliefs about causes of success and failure can also be
influenced by the group setting. Several strategies can be
tried to help students who cannot attribute the groups’
success or failure to thez group activities and processes.
These students may need to recognize the important links
between knowing the mathematical concepts and procedures,
carrying them out, and successfully solving a word problem.
One strategy to help such students is for them to take on
the role of checker. This person goes back and reviews work
to make sure it was done correctly. Similarly, if a student
has to report to the class, each student in the group is
responsible and has an investment in the reporter’s
understanding. The reporter can explain the problem to each
student in the group--and the group will be able to focus on
the reporter’s understanding of the problem.

Another belief that some students may have is that the
group succeeds only because of ability (or fails because of
some factor external to the group). In group problem-
solving the winning or successful groups may not necessarily
be those with students with the highest averages. Rather,
they tend to be groups with the best working relationships.
Understanding and attributing group success to wcrking
relationships rather than strictly ability, can help
students develop the belief that their efforts and
activities can lead to success in mathematical problem
solving.
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One strategy to assist them in attributing success to
the efforts of the group is to focus on the group process
itself. For example, each group can be asked to name two
things they did well, and one they would want to work harder
on. They can be asked to examine the relationships--what
did ve do well, how did we behave, and how successful or
har¢t was it to solve the problem? Students may say, "We
stuck with it, we didn’t give up, we listened to each other
even though we thought it was a bad idea." Here students
are encouraged to focus on what they did, rather than

ability.

Other strategies which can be used to help students
examine how effectively the groups are working follow
suggestions by Johnson and Johnson (1987). One suggestion
is to have each group member exchange with one another an
action they did that reflected an effective use of a
cooperative skill. Another suggestion is the use of a
"processing sheet." Students write on this sheet, "This
person asks for help, this person shares ideas, this person
gives help, ...." Johnson and Johnson emphasize that this
process should focus group members on positive rather than
negative behaviors: "A positive focus may result in
feelings of satisfaction and efficacy" (Johnson & Johnson,
1987, p. 147). These feelings of efficacy emphasize the
expectation of success through personal effort, a key belief
in persisting in tasks such as problem-solving and in
achieving in mathematics.

To summarize there are two key points in assisting
groups to focus on processing:

1. groups need time to reflect on how they are working
with each other; and

2. groups need a set of questions and procedures to
help them do this.

Further examples of dquestions and procedures are given in
Johnson & Johnson (1987, pp. 143-161).

Using Student Responses:
When Working Mathematical Word Problems
for Homework

In the activity setting, Homework, students are asked
to do the following:

Think about when you work word problems for homework.
Then students are asked to think about their thoughts

specifically related to the self-regulation section of the
MAQ and those related to the affective, motivational, and
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attributional beliefs. Students are asked to indicate how
true each statement is for them, on the scale from 1, VERY
TRUE, to 5, NOT AT ALL TRUE.

Homework is an activity that can be used to facilitate
a number of educational goals. It can be used to provide
time for independent work and practice on a series of word
problems, ranging from very easy to challenging. It can
also be used to encourage students to work in pairs or
groups on non routine or nonstandard problems. And,
homework can also be used to encourage student writing about
mathematics and private dialogue with you on learning
progress and feelings of accomplishment. It can also meet a
need for some students to ask individual questions outside
of the classroom setting.

Since there are different goals for homework, strategies
for using students’ responses to the homework statements
will vary. Strategies will also vary depending on the type
of homework word problems given, class sizes, in-class use
of student work, and the frequency of assigning hcmework.
The use of other techniciues, such as learning logs and
groups and pairs of students collaborating, in conjunction
with homework assignments, also provides opportunities to
expand the role of homework activities in mathematics
classrooms.

These strategies do not deal with the very real problems
of handling or checkin: homework from 3-5 classes of 25-40
students, where homework is assigned on a regular basis.
Various efforts have been made to handle the logistics of
the volume of student work created in large school settings.
These include random checking of student work, carbons of
student work, putting problems on the board before class,
using overhead projectors, self or peer checking (that may
too often focus on the answers only), working in pairs or
groups, and so on. The focus here is on the use of
information from the MAQ in class time, as an opportunity to
work with students on the thoughts and feelings around doing
homework word problems to learn mathematics.

One other point is key here: with an emphasis on the
thoughts and feelings of students while learning
mathematical word problems, the quality of the homework
assignment becomes critical. To focus on the process of
mathematical prohblem-solving, homework needs to include
challenging problems within the range of students’
mathematical development. As a teacher said, "If you can
turn your brain off and turn the calculator on and do the
homework that way, it wasn’t terrific. If the brain had to
stay on and the calculator was incidental, it was probably
good homework!"
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Self-ragulatory Statements

The statements here are focused on student awareness of
their control over, and responsibilities in, doing homework
with mathematical word problems. The statements are grouped
in three sections: Before you begin to work the homework
word problems; While working the homework word problems, and
After working the homework word problems.

Examples of students’ control in the activity are
statements 1 and 2: "I decide when is the best time to do
my math homework word problems;" and, "I decide home much
time to spend on my math homework word problems." In Figure
4-8 the numbers and percents agreeing that the statement is
VERY TRUE to NOT AT ALL TRUE are given for an eighth-grade
class.

In this class of 25 students over a third of the
students indicate that these statements are NOT VERY TRUE or
NOT AT ALL TRUE. One strategy to help students develop
control before beginning their homework would be to have a
class discussion about managing time and what constitutes |
effort on homework. Particularly with an independent |
setting such as the homework activity, some students may
stop when they encounter something they can’t do. Class
discussion can focus on the point that the answer to the
mathematics question is secondary. Their effort should be
on actually recording the attempts they have made toward
solution. How far did they get? With the focus on problem-
solving as a process, students can record what they are
thinking, however far they get.

Key ideas in thinking about time and managing time can
also focus on what students actually do on each problem, not
on the amount of time --half an hour or an hour, which the
problem takes to work. Students will work at different
paces. Students can be encouraged to do something on each
problem, not stopping at statement 1, if it is hard for
them. They write something for statement 1, then go on to
statement 2, and write something there, and so on. Students
can aiso be taught to understand what managing time means.
Time is spent on each problem, and it means continually
asking, now what do I do? These strategies will increase
the time spent, increase the value of the time spent, and
reduce a strict focus on the answer.

More specific examples of what a student can do with
the time include:

Write the main ideas.
Write the information I get from the problem is ...
Write I kn~w how to do ...
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Figure 4-8

Number and Percentage (in Parentheses) of Students in an Eighth-Grade Class
(N=25) Responding to Self-Regulatory Statements About Working
Mathematical Word Problems for HOMEWORK

Student Response

Thoughts and VERY TRUE  SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE

BEFORE YOU BEGIN TO WORK THE HOMEWORK WORD PROBLEMS

1.1 decide when is the best time 5 7 4 4 5
to do my math homework word (20) (28) (16) (16) (20)
problems.

2.1 decide how much time to spend 2 6 6 4 7
on my math homework word ( 8) (24) (24) (16) (28)
problems.

3.1 make sure I have all the 3 10 5 5 2
materials I need. (12) (40) (20) (20) ( 8)

WHILE WORKING THE HOMEWORK WORD PROBLEMS

4.1 read each problem carefully. 11 11 2 1 0
(46) (44) ( 8 ( 4) ( 0)

5.1 keep track of my work as I am 10 10 5 0 0
doing a homework word problem. (40) (40)  (20) (0) ( 0)
6.1 make sure I try every problem, 9 14 1 1 0
even if I cannot solve them all. (36) (56) ( 4) (&) ( 0)

AFTER WORKING THE HOMEWORK WORD PROBLEMS

7.1f I cannot do the word problems, 1 4 12 7 1
I write out all the steps 1 can ( 4) (16)  (48) (28) (4)
do and bring them to class.

3.1If I do not understand the home- 6 6 & 5 0
work word problems, I ask the (24) (24) (32 (20) (0)
teacher to explain them.

9.1 review my homework word 2 3 4 11 5
problems before class. ( 8) (12) (16) (44) (20)
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Write I didn’t know how to do ...

Write I got this far...

Write I couldn’t go on because...

Write I don’t know whether to multiply or divide.

Write I know the answer has to be small but I’m not
sure how to get it to happen.

Discussion with students will encourage students to come up
with other statements that they can write down as they work
on problems. Students can work in pairs or groups to list
other statements they can write ‘iown. All of these
strategies are aimed at increasing their awareness of what
they are doing. The goal is to support an increase in their
sense of control in learning and a focus on the process of
problem-solving. Other samples of annotating or writing
about the problem-solving process by students is given in
Fortunato, Hecht, Tittle, and Alvarez (1990).

Statements 5, 6 and 7 also emphasize writing out
specific statements about the problem-solving process.
while few students indicated that they did not keep track of
work or try every problem, the responses to statement 7
indicate that they are not thinking about keeping track of
their work or trying each problem in the way discussed
above. Their interpretation of these statements did not
have the same meaning as in statement 7, If I cannot do th~
word problems, I write out all the steps I can do and bring
them to class. The writing will give students the
opportunity to remember where they got stuck on problems.

The emphasis on writing while doing homework can be
related to the learning log activity. Students can also be
encouraged to write their general thoughts and feelings
while working on word problems for homework, including
raising questions they would like answered in class.

A small group of students indicated they would not be
likely to ask their teacher to explain problems they don’t
understand (statement 8). Strategies to encourage students
to ask questions in class include asking them questions they
can answer, so they will feel successful. The questions can
increase in difficulty, so they can understand that it is
acceptable to ask when you don’t know. The leacrning log
provides another way for students to communicate questions.

Affaective Beliefs

Instructional strategies for the affective beliefs of
Confidence, Anxiety, Interest and Value emphasize providing
positive experiences in mathematics. 1In the example
presented in Figure 4-9 students’ responses to the
Confidence statements indicate confident attitudes.
However, the responses to the anxiety statements suggest
some of the students are concerned about doing hard homework

70
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Figure 4-9

Number and Percentage (in Parentheses) of Students in an Eighth-Grade Class
(N=25) Responding to Statements About Their Anxiety, Confidence, Value, and
Interest in Working Mathematical Word Problems for HOMEWORK

Student Response

Thoughts and VERY TRUE SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE
VALUE
12.1 do not see any use for the 0 3 7 7 8
word problems I get for homework.( 0) (12) (28) (28) (32)
20.Being good at solving homework 1 12 8 0 4
word problems which involve math ( &) (48)  (32) (0) (16)

or reasoning mathematically is
very important to me.

39.Being able to solve the word 1 1 7 6 10
problems 1 get for homework is ( 4) ( 4)  (28) (24) (40)
not important to me.

INTEREST

18.1 like working on math homework 0 6 7 5 7
word problems. ( 0) (24) (28) (20) (28)

28.The math word problems I get 0 2 11 7 3
for homework are interesting (0) (8) (44) (28) (20)
to me.

34.Working on word problems for 3 1 7 9 S
homework is very boring. (12) ( 4) (28) (36) (20)
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Figure 4-9 (continued)

Student Response

Thoughts and VERY TRUE SORT NOT VERY NOT AT
Feelings TRUE OF TRUE TRUE ALL TRUE
CONFIDENCE
13.1 never expect to be able to 0 3 4 10 6
do the types of word problems ( 0) (13) (17) (44) (26)
I zet for math homework.
22.1 have a lot of confidence that 7 8 9 1 0
I can do homework word problems. (28) (32)  (36) (" (0
35.I do not have any confidence 0 2 5 7 11
when it comes to doing word (0) (8) (20) (28) (44)

problems for homework.

ANXIETY

19.1 feel nervous when I think 2 3 6 6 8
about doing hard word prob- ( 8) (12) (24) (24) (32)
lems for homework.

26.1 feel relaxed when I am doing 5 5 7 4 4
math word problems at home. (20) (20) (28) (16) (16)

36.Noing word problems for home- 5 9 5 3 3
work does not make me nervous. (20) (36) (20) (12) 12)
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Fizure 4-9 (continued)

Student Response

Thoughts and VERY TRUE SORT NOT VERY NOT AT
Feelings TRUE CF TRUE TRUE ALL TRUE

INTERNAL LEARNING GOALS

15.1 do not like to do word prob- 1 10 8 4 1
lems for homework unless I can ( 4) (42) (33 (17) (&)
learn something new by doing
them.

23.1 like to do hard homework word 4 4 8 ) 4
problems because I leari more (16) (16) (32) (20) (16)
math by doing them.

31.1 like to do challenging word 4 4 9 4 4
problems for homework because (16) (16)  (36) (16) (16)

solving them helps me learn math.

EXTERNAL PERFORMANCE GCALS

14.The only reason 1 would do extra 4 7 6 1 7
homework problems is if T could (16) (28)  (24) (4) (28)
get extra credit.

29.1 would do challenging math word 2 12 3 3 4
problems for homework if I could ( 8) (50)  (13) (133 (16)
get a better gradc.

33.The only reason I do my math 3 4 8 2 8

cause my math teacher tells

homework word problem is be- (12) (16) (32) ( 8) (32)
me I have to.
|
\
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Figure 4-9 (continued)

Studeat Response

Thoughts and VERY TRUE  SORT NOT VERY NOT AT
Feelings TRUE OF TRUL TRUE ALL TRUE

INTERNAL STABLE CONTROLLABLE

17.1f T am able to do word
problems i>r homework, it is (16) (44) (32) (&) (&)
because I listen in class.

.If I can do the word problems

I get for homework, it is be- (12) (40) (36) ( 4) (8)
cause I spend enough time on
them.

37.1 know I can do word problems 6 6 9 2 0
for homework because I work (26) (26) (39) (9) (0)

hard on them.

INTERNAL STABLE UNCONTROLLABLE

10.If I am not able to do my next 1 2 7 6 8
math homework word problems, it ( 4) ( 8) (29) (25) (34)
is because I am not clever in
math.

16.1 will not be able to do my 1 0 5 6 12
next homework word problems be- ( 4) ( 0) (21) (25) (50)
cause I do not have the ability
to do them.

38.If I cannot do math homework 0 1 4 9 11
word problems, it is because I  ( 0) ( 4) (16) (36) (44)
am not smart enough.
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Figure 4-9 (continued)

Student Response

Thoughts and VERY TRUE SORT NOT VERY NOT AT

Feelings TRUE OF TRUE TRUE ALL TRUE

EXTERNAL STABLE UNCONTROLLABLE

21.1 will not be able to do word 1 1 2 7 14
problems for homework unless (&) (&) (8) (28) (56)
the problems are easy.

27.1f 1 am unable to do homework 0 3 8 9 5
word problems, it is because ( 0) (12) (32) (36) (20)
the math book is confusing.

32.1f 1 cannot do homework word 2 5 9 6 2
problems, it is because the ( 8) (24) (36) (243 ( 8)
problems are contusing.

UNKNOWN CONTROL

11.When I cannot do my math home- 1 1 7 7 9
work word problems, 1 usually (&) (&) (28) (28) (36)
do nut know why.

24.1f 1 ge homework word problems 0 2 2 10 11
right. I usually do not know why ( 0 ( 8) ( 8) (40) (44)

30.1 usually do not understand why 1 4 6 b 7
1 get word problems for homework ( 4) (17) (25) (25) (29)

wrong.

Note. Numbers may not total 25 due to

Y

()

missing udata.
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probleans. The experience is not perceived as worry-free by
some of the students. Students may feel it is acceptable to
admit to some nervousness about doing homework and that it
is not acceptable to admit to a lack of confidence about
doing mathematics homework.

Looking at the Interest statements, the majoritv of the
students indicate they do not like working on their math
homework problems and many problems are not interesting to
them. However, most of these students think that it is
important to be good uat solving these math homework
problens.

One strategy for students who lack confidence, are
anxious, or lack inteiast is to have them write their own
problems. In writing a problem, students often have an idea
of where they want the problem to go and can work out how to
solve it. Such problems hold more interest for the student
because they are written about topics which the student
choses. Students alsc enjoy solving problems which are
written by other students. This contributes to both their
interest in the probleus and their confidence about working
the problems. The problems can be gathered together in a
booklet, to reinforce what students have done.

Interest in problems is a powerful motivator to help
students to persist on difficult problems. There are
obvious links to the everyday use of mathematics, such as in
making change, shopping, and sharing pizzas. Other sources
for students and teachers to write problems of interest are
in record books, such as an almanac and the Guiness Book of
Records. Life skills as the basis of problems include those
necessary when working for others: ILow do you know if your
paycheck is accurate?

Motivatioas

Internal learning goal and external performance goal
statements are also given in Figure 4-9. The responses to
these statements indicate a mix of patteins. Students
indicate they don’t like homework word problems unless they
learn something new (statement 15), yet they tend not to
like the hard homework problems. These responses could
provide the basis for group or class discussions about the
apparent contradictions in thinking.

There is a majority of students who may be
predominantly motivated by external incentives--extra
credit, better grades, and teacher authority. Persistence
such as that necessary in problem-solving tends to be linked
to interna. sources of motivation, the internal learning
goals. One strategy to support internal learning goals is
co focus n the process of working mathematical word
problems. This process is not as clearly visible for
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grading, so emphasizing the importance of process pu.s less
emphasis on right answers and less emphasis on grades and
extra credit for right answers. Emphasizing attention on
process should also increase successful solutions, another
outcome reinforcing internal learning goals as a motivation
for persisting in mathematics.

Attributions

Beliefs about causes of success and failure are in
statements attributing success in doing homework word
problems to effort (an internal, stalrle, and controllakle
cause of success) and failure to ability or being clever in
mathematics (an internal stable and uncontrollable cause).
Other statements attribute failure to easy problems or a
confusing math book (external stable uncontrollabliz causes).
One other belief about causality is that of unknown control.
In this instance students agree with statements that they do
not know why they succeed or fail when doing nomawork
problems.

In Figure 4-9, there appears to be a small set of
students who attribute their failure to succeed on homework
problems to external causes and who are not sure why they
succeed or fail. For these students a strategy is to make
sure th:re are several problems on the homework that they
can do. They need to have some success so that they can be

helped to explicitly make the connection between their own

effort and succeeding. It should be helpful to have them
talk about success as due to their efforts.

For problems that are challenging to these students, the
strategy of writing Jown the main idea or the information in
the problem also gives them a starting point. Students can
nse this writing as one way to contribute to the class.
Again, it 1s important to help students understand their
beliefs by making clear the relationship between cause and
effect -- what they do and the effect it can have on
rroblem-solving, on learning mathematics, and on class
participation.

0
&
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Mathematics Assessment Questionnaire.

Schoo!. TOTAL (Grades 7, 8)
Grede Seven (N=600)
No Mavbe Yes
Question = see--- seses- oec
Id N % N % N
WORKING A MATH PROBLEM
Before You Begin
MET1 49 8 47 8 500
MET2 93 16 100 17 397
MET3 247 42 B84 14 259
MET4 309 52 97 16 185
METS 36 6 57 10 500
MET6 313 53 113 19 187
MET7 235 40 72 12 282
As You Work
METS 73 12 81 14 435
METS 81 14 656 9 454
MET10 190 32 116 20 282
MET11 130 22 102 17 359
After You Finish
MET 12 92 15 89 15 413
MET 13 101 17 91 15 401
MET 14 162 27 86 15 345
MET 15 91 15 77 13 425
MET16 385 65 90 15 118
Strateqres Used
MET17 205 35 30 5 359
MET 18 447 77 59 10 77
MET19 112 19 91 15 385
MET20 344 58 122 21 123

- Pr\
-
TS

O
[E l(:;ntar for Advanced Study in Education,
o

—

-
_-NNDOO M
Nt s RN -

11 2
9 2
12 2
9 2
6 1
7 1
7 1
7 1
7 1
6 1
17 3
12 2
11 2
GSUC/CUNY

A Survey of Tioughts

Grade E:

42
88
259
361
62
386
203

75
71
205
126

108
114
193
134
430

108
497
162
429

and Feelings,

35
21

18
19
32
22
72

18
84
27
72

'N=602)
Maybe Yes
N % N
34 6 529
92 15 415
87 15 250
71 12 165
74 12 460
83 14 124
62 10 3286
76 13 444
56 9 468

131 22 258
104 17 365
86 16 391
i 13 401
g4 16 307
100 *7 362
74 12 8¢
28 5 461
56 9 40
103 17 327
100 17 64

87
70
42
28
77
21
55

75
79
43
61

68
68
52
61
15

77

58
11

for Students

Missing
N %
6 1
7 1
6 1
5 1
6 1
9 1
11 2
7 1
7 1
8 1
7 1
7 1
9 1
8 1
6 1
8 1
5 1
9 1
10 2
9 1

+n Grades 7-9

39

Fall 1988
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Mathematics Assessment Questionnaire A Survey of Thoughts and Feelings. for Students in Gredes /-9
Falt 1988
Schoo! TOTAL (Grades 7, 8)
Pege ¢
Grade Seven {N=600) Grade Eight (N=602)
Sort Hot Not At Sort Not Not At

Very of very Al very of Very Al

True True True True True Mi1ssinQ True True True True True Missing
L i VR VARV VRN e

Id N % N % N % N % N % N % N % N % N % N % N % N %

DURING CLASS
Beginning of Lesson

DURING1 159 27 232 39 182 30 20 3 6 1 1 0 156 26 222 37 191 32 25 4 7 1 2 0
DUR ING2 175 29 218 36 138 23 46 8 21 4 2 0 158 26 227 38 144 24 45 8 25 4 3 0
DUR I NG3 206 35 202 34 146 24 29 5 14 2 3 1 171 29 215 36 173 29 31 5 10 2 2 0
DUR ING4 294 49 193 32 83 14 18 3 9 2 3 1 277 46 209 35 90 15 14 2 6 : 6 1
DUR I NG5 290 43 187 31 79 13 28 5 14 2 2 0 312 52 184 31 76 13 22 4 7 1 1 0
DUR I NG6 271 45 212 35 78 13 27 5 10 2 2 0 263 44 225 38 81 14 22 4 7 1 4 1
Dursng Lesson

DURING7 137 23 225 38 146 24 57 10 33 6 2 0 131 22 175 29 180 30 69 12 45 8 2 0
DUR 1 NG8 39 7 90 15 208 35 149 25 109 18 5 1 39 7 7t 12 216 36 163 27 108 18 5 1
DUR I NGS 222 37 251 42 94 16 17 3 14 2 2 0 193 32 277 48 91 15 17 3 19 3 5 1
DURING10 251 42 242 41 66 11 26 4 1 2 4 1 270 45 241 A0 66 11 10 2 11 2 4 1
DURING11 162 27 135 23 135 23 73 12 N 15 4 1 158 2v 132 22 157 26 B84 14 67 11 4 1
DURING12 206 35 153 2¢ 113 19 58 10 65 11 5 1 232 39 159 27 129 22 52 9 26 4 4 1
DURING13 86 14 100 17 136 22 118 20 160 27 6 1 g0 15 101 17 139 23 123 21 147 25 2 0
DURING14 126 21 167 28 141 24 88 15 86 11 12 2 104 17 155 26 172 29 95 18 73 12 3 0
End of Lesson

DURING15 189 32 221 37 105 18 44 7 38 6 3 1 174 29 213 35 132 22 47 8 35 3 1 0
DURING16 152 26 223 38 121 20 58 10 39 7 7 1 157 26 189 32 164 27 48 8 40 7 4 1
DURING17 139 23 218 37 130 22 68 11 40 7 5 1 172 29 210 35 135 23 53 9 29 5 3 o]
DURING18 118 20 174 29 134 23 95 16 74 12 5 1 111 19 137 23 195 33 g2 15 63 1 4 1
DURING19 110 18 220 37 172 29 50 8 43 7 5 1 115 19 208 35 174 25 59 10 43 7 3 0

renter for Advanced Study i1n Educetion, QSUC/CUNY

ERIC S
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Mathematics Assessment Questionnaire. A Survey of Thoughts and Feelings, for Students in Grades 7-9
Fall 1988
School 10TAL (Grades 7, 8) ,
Page 3
Brade Seven (N=600) Grade Eight {(N=602)
Sort Mot Not At Sort Not Not At

Very of Very Al Very of very Al

True Trug True True True Missing True True True True True Missing
Question  s-e-ess sriss-e memeee. somoss 200 0CC e eeeenwee  eetecee seseese =-mec-c R I I s - s
id N % N % N % N % N % N % N % N % N % N % N b3 N %

DURI NG CLASS
Other Thoughts and Fee!1nqs

DUR I NG20 163 27 214 36 146 25 47 8 24 4 6 1 131 22 195 33 180 30 67 11 20 3 ] 1
DURING21 61 10 101 17 83 14 111 19 229 39 15 3 27 5 59 10 111 19 139 24 255 43 1 2
DUR I NG22 206 34 184 31 126 21 53 9 25 4 12 2 173 29 202 34 148 25 49 8 18 3 13 2
DUR I NG23 172 29 134 23 144 25 50 9 85 15 15 3 129 22 134 23 170 29 73 12 87 15 9 1
DURING2 4 125 21 164 28 137 23 70 12 91 16 13 2 118 20 130 22 180 30 78 13 88 15 8 1
DUR I NG25 36 6 45 8 73 13 135 23 292 &0 19 3 23 4 35 6 68 12 158 27 306 52 12 2
DUR I NG26 88 15 75 13 120 20 100 17 205 35 12 2 93 16 55 9 144 24 107 18 197 33 6 1
DURING27 90 15 68 12 121 21 100 17 207 35 14 2 67 11 66 11 111 19 121 20 230 339 7 1
DUR I NG28 262 44 181 31 87 16 27 5 23 4 10 2 227 38 199 34 124 21 23 4 21 4 8 1
DUR I NG29 73 12 54 9 133 23 156 26 175 30 9 2 51 g 66 11 111 19 198 33 170 29 6 1
DURING30 129 22 146 25 140 24 B89 15 87 15 9 2 95 16 120 20 180 30 110 18 93 16 4 1
DUR I NG3 1 59 10 90 15 96 16 158 27 181 31 16 3 35 6 76 13 119 20 184 31 178 30 10 2
DUR I NG32 189 32 173 29 167 28 39 721 4 11 2 167 28 199 33 165 28 45 8 22 4 4 1
DURING33 30 5 44 8 95 16 143 24 272 47 16 3 25 4 35 6 90 15 170 29 276 46 6 1
DUR I NG3 4 147 25 150 26 180 31 66 11 42 7 15 3 106 18 132 22 194 33 108 18 56 9 6 1
DUR I NG35 129 2z 147 25 140 24 79 14 89 15 16 3 116 19 135 23 155 26 95 16 94 16 7 1
DUR ING3 6 251 43 181 31 87 15 30 5 31 5 20 3 277 47 166 28 90 15 40 7 21 4 8 1
DURING37 115 26 125 21 172 30 101 17 70 112 17 3 99 17 122 21 178 30 121 21 69 12 13 2
DURING38 25 4 43 7 99 17 139 24 274 47 20 3 26 4 56 9 95 16 137 23 276 47 12 2
DURING3 9 88 15 72 12 118 20 106 18 202 34 14 2 81 14 68 12 112 19 119 20 214 36 7 1
DUR I NG4O 141 24 113 19 153 20 79 14 97 17 17 3 143 24 117 20 134 22 91 15 112 19 5 1
DURING41 116 20 142 24 144 24 102 17 85 14 11 2 76 13 145 24 189 32 109 '8 79 13 4 1
DUR ING4 2 162 27 178 30 154 26 57 10 42 7 7 1 136 23 17% 29 161 27 88 1u 44 7 2 0
DUR ING43 197 33 171 29 129 22 65 11 3 5 7 1 153 26 184 31 150 25 73 12 36 6 6 1
DUR1NG4 4 117 20 61 10 142 24 131 22 141 24 8 1 61 10 83 14 138 23 167 28 150 25 5 1
DURING45 129 22 .93 33 186 (i 56 9 27 5 9 2 102 17 187 33 193 32 86 14 19 3 5 1
DURING46 52 9 83 14 157 ’7 167 28 129 22 12 2 37 5 68 11 120 20 205 34 165 28 7 1
DURINGA7 194 33 191 32 136 ¢ 45 8 27 5 7 1 140 24 221 37 143 24 66 11 25 4 7 1
DURING43 36 6 48 8 89 15 182 31 236 40 8 1 21 4 19 3 106 18 190 32 261 44 5 1
DURING4S 127 21 125 21 148 25 100 17 92 16 8 1 137 23 130 22 108 18 131 22 84 14 2 0

Center for Advenced Study in Educ ron, QGSUC/CUNY

Q Qs

ERIC az
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Mathematics Assessment Questionnatre A Survey of Thoughts and feelinags, for Students in Gredes 7-8
Fall 1988
School 10TAL (Grades 7, 8)
Page 4
Grade Seven (N=600) Grade Eight (N=602)

QUBSLION  ~rr e saemtee sescesce s-ee-en soscecsseceo-c STemsee Samntol DT TC o n BT s e I

WORKING WiITH OTHERS
Before Peaginning

W1 THO1 230 38 197 33 112 19 42 7 18 3 1 0 177 29 212 35 143 24 37 6 33 & 0 0
Wl THO2 '8 36 237 40 94 16 32 5 17 3 2 0 216 36 224 37 118 20 36 6 8 1 0 0
w1l THO3 60 10 135 23 147 25 116 20 136 23 6 1 52 9 129 22 149 2y 138 23 127 21 6 1
Wil THO4 89 15 158 27 141 24 96 16 110 19 5 1 114 19 189 32 135 23 91 15 67 11 6 1
W1 THOS 54 g 96 16 146 25 143 24 156 26 5 1 658 10 117 20 146 25 149 25 125 21 7 1
W1 THOB 107 18 163 27 117 20 100 17 108 18 5 1 133 22 174 29 129 21 83 14 82 14 1 0
W1 THO7 125 21 153 26 120 20 85 14 113 18 4 1 119 20 167 28 150 25 91 15 73 12 2 0
While Working

Wi THOS8 98 16 190 32 133 22 83 14 80 15 6 1 123 21 214 36 130 22 79 12 62 10 3 0
w1 THOS §7 10 132 22 148 25 122 21 135 23 6 1 64 11 142 24 135 23 150 25 105 18 6 1
W1THO10 88 15 158 27 141 24 90 15 116 20 7 1 96 16 205 34 144 24 73 12 78 13 6 1
WITHO11 113 19 186 32 122 21 82 14 85 14 12 2 141 24 211 35 128 21 69 12 49 8 4 1
WITHO12 83 16 143 24 133 23 92 16 124 21 15 3 g7 16 168 28 143 24 100 17 88 15 6 1
Wi THO13 147 25 211 36 122 21 71 12 42 7 7 1 152 25 217 36 152 25 63 9 23 4 5 1
W1 THO14 204 34 198 33 112 18 50 8 29 5 7 1 189 32 235 39 107 18 49 8 19 3 3 0
Wl THO15 113 19 157 27 159 27 83 16 66 1° 12 2 96 16 163 27 189 32 92 16 53 9 9 1
After Working

WITHO16 132 22 178 30 120 20 72 12 91 15 1 151 25 188 31 130 22 75 13 54 9 4 1
Wi THO17 144 25 202 34 126 22 63 11 51 9 14 2 157 26 215 36 135 23 60 10 29 5 6 1
W1 THO18 167 28 214 36 103 17 54 9 52 9 10 2 182 30 230 38 125 21 A1 7 20 3 4 1
W1 THO19 118 20 185 31 127 21 69 12 94 16 7 1 131 22 187 31 143 24 71 12 63 11 7 1
W1 THO2(C 169 18 181 31 132 22 79 13 89 15 10 2 135 23 187 31 134 22 87 14 56 9 6 1
Wi THO21 g7 16 170 29 125 21 99 17 101 17 8 1 103 17 173 29 144 24 85 16 79 13 8 H
W1 THO22 127 22 238 40 143 24 50 9 30 5 12 2 145 25 223 38 150 26 44 7 286 4 14 2
Wi THO23 158 27 236 40 129 22 441 7 28 5 7 1 141 24 247 42 141 24 48 8 17 3 8 1

Center for Advancsd Study n Education, GSUC/CUNY

Q Q..
ERIC i

PAFullToxt Provided by ERIC
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Mathematics Assessment Questionnaire A Survey of Thou@hts and Feelings, for Students 1n Gredes 7-9

Fall 1988
School. TOTAL (Crades 7, 8)
Page 5
BGrade Seven {(N=600) Grade Eiqght (N=602)
Sort Not No. At Sort Not Not At
Very of Very All Very of Very Al
True True True True True MissinQ True True True True True Missing
T e iy v VAV
Id N % N % N % N % N % N % N % N % N % N % N % N %

WORKING WITH OTHERS
Other Thoughts and Feelings

WITHO24 138 23 172 29 163 28 66 11 53 9 8 1 132 22 195 33 156 26 70 12 44 7 5 1
WITHO25 42 7 83 14 115 19 137 23 214 36 9 2 35 6 59 10 110 19 173 29 217 37 8 1
WiTHO26 81 14 148 25 180 31 83 14 94 16 14 2 62 11 138 23 182 31 129 22 78 13 13 2
WITHO27 28 5 58 10 80 14 118 20 298 51 18 3 20 3 54 9 65 11 143 24 312 53 8 1
Wi1THO28 60 10 85 15 150 26 138 24 146 25 21 4 . 44 8 77 13 144 25 172 29 148 25 17 3
Wi THO29 132 22 200 34 149 25 53 9 54 jod 12 2 136 23 213 36 159 27 53 9 31 5 11 2
Wl THO30 165 28 184 31 121 21 52 9 64 11 14 2 148 25 191 32 141 24 89 12 47 8 6 1
Wl THC31 122 21 148 25 166 28 76 13 74 13 14 2 428 22 180 30 152 26 76 13 58 10 8 1
WI1THO32 94 16 137 24 182 31 82 14 88 15 19 3 84 14 117 20 172 29 135 23 80 14 14 2
Wl THO33 159 27 164 28 156 27 50 9 59 10 12 2 151 25 197 33 139 23 60 10 46 8 9 1
WITHO34 108 18 141 24 163 28 100 17 78 13 8 1 90 15 135 23 148 25 129 22 87 15 13 2
W1 THO35 22 4 64 11 93 16 182 31 228 39 10 2 10 2 49 8 101 17 223 38 206 35 13 2
Wl THO38 84 14 144 25 158 27 99 17 102 17 13 2 g2 16 103 18 189 32 119 20 B85 14 14 2
WITHO37 24 4 49 8 61 10 136 23 321 54 9 2 14 2 40 7 46 8 148 25 340 58 14 2
Wl THO38 134 23 178 31 155 27 63 11 53 9 17 3 136 23 187 32 148 25 71 12 41 7 19 3
WITHO39 129 22 173 29 150 25 63 111 75 13 10 2 123 21 158 27 160 28 88 15 51 9 22 4
Wl THO40 55 g 62 11 129 22 150 26 189 32 15 3 43 7 68 12 $13 19 170 29 189 32 19 3
WITHO41 89 15 87 15 135 23 112 19 157 27 20 3 87 15 81 14 142 24 135 23 138 24 19 3
wiTHO42 40 7 58 10 99 17 169 29 221 38 13 2 28 5 41 7 101 17 207 36 201 35 24 4
WITHO43 87 15 94 16 109 19 127 22 170 29 13 2 50 g 91 16 110 19 160 28 169 29 22 4
WITHO 44 87 15 116 20 168 28 115 19 104 18 10 2 75 13 115 20 163 28 135 23 96 16 18 3
WITHO45 63 11 72 12 158 27 149 25 147 25 11 2 54 9 82 14 145 25 178 30 131 22 12 2
Wi THO46 35 6 54 9 93 16 1682 27 252 42 4 1 21 4 43 7 81 14 202 34 242 41 13 2
wlTHOA47 36 6 70 12 89 15 161 27 235 40 9 2 36 6 53 9 90 15 179 31 227 39 17 3
Wi THO48 129 22 196 33 161 27 65 11 39 7 10 2 133 23 197 34 189 32 44 8 22 4 17 3
Wl THO49 59 10 82 14 137 23 148 25 157 27 17 3 44 8 76 13 160 27 164 28 138 24 20 3
Wl THOS50 658 9 99 17 173 29 134 23 126 21 13 2 43 7 101 17 197 34 147 25 98 17 16 3
w:THOS1 47 8 53 9 113 19 144 24 232 39 11 2 36 6 65 11 84 14 140 24 259 44 18 3
Wi THOS52 89 15 128 22 181 31 109 18 84 14 9 2 82 14 123 21 190 33 119 20 69 12 19 3
Wl THOS3 97 16 111 19 130 22 126 21 132 22 4 1 74 13 120 20 138 23 128 22 130 22 11 2
4 2-3 1 <1 4 2-3 1 <1
IWeek rweek IWeek IWeek Never Missing IWeek IWeek IWeek I Week Never Missinq
QUBSTION  sremmes mremaae saesaas Seesees sessesasetseasSmesess Sroseos mrmcno fATTSe TS TTIAT O
Id N % N % N % N % N % N % N % N % N % N % N % N %
WORKING IN A GROUP
iNGRP 39 7 102 18 81 14 128 22 220 39 30 5 40 7 95 17 57 10 197 34 185 32 28 5
[: i%:«nter for Advanced Study i1n Education, GSUC/CUNY (}74
i& ao b
Full Text Provided by ERIC N . tJ




Mathematics Assessment Questionnsire

School " TOTAL

(Grades 7.

Grede Seven

Very

True
Question  -ec---
io N
HOMEWORK
Before Beginning
HOMEWK 1 183
HOMEWK 2 107
HOMEWK 3 239
Whi le Working
HOMEWK 4 283
HOMEWKS 227
HOMEWK 6 244
After Working
HOMEWK 7 109
HOMEWKB 166
HOMEWK § 82

O

RIC

Aruitoxt provided by Eic:

156
137
178

191
Z.8
213
140

180
123

8)

(N=600)

106
88
105

85
83
94

151
142
139

67

122

40

23
29
28

91
53

11

-
oo g s

p—y

87

144

35

14
22
17

104

49

144

nter '°'($9x°"C9d Study in Educetion, QGSUC/CUNY
el

Py N
-0

-0,
[Nl

Grade Eight

170
87
209

292
237
239

106
172
70

A S.rvey of Thoughts and Feelings, for Students

(N=602)

28 117

112

3t 123

66
92
89

144
133
166

1n Grades 7-9
1988
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T

School

Question
Id

HOMEWORK

- HOMEWK10
HOMEWK 11
HOMEWK 12
HOMEWK 13
HOMEWK 14
HOMEWK 15
HOMEWK 16
HOMEWK 17
HOMEWK 18
HOMEWK 19
HOMEWK20
HOMEWK 21
HOMEWK22
HOMEWK23
HOMEWK?2 4
HOMEWK?25
HOMEWK26
HOMEWK27
HOMEWK28
HOMEWK29
HOMEWK30
HOMEWK3 1
HOMEWK32
HOMEWK33
HOMEWK3 4
HOMEWK3 S
HOMEWK3 6
HOMEWK3 7
HOMEWK38
HOMEWK39

Aruitoxt provided by Eic:

Mathematics Assessment Questionnaire.

TOTAL (Grades 7.

Grade Seven

A Survey of Thoughts and Feelings,

Other Thoughts anc Feelinas

40 7 56 9
45 s 77 13
64 11 62 11
39 7 60 10
141 24 106 18
99 17 117 20
24 4 56 9
176 30 199 33
70 12 105 18
61 16 71 12
116 19 158 27
31 5 48 8
204 34 198 33
122 21 136 23
43 7 75 13
124 21 191 32
151 25 172 29
46 8 84 14
82 14 114 19
143 24 137 23
50 8 92 16
115 19 152 26
69 12 127 *
104 17 101 17

130 22 85 14
40 7 47 8
185 31 189 32
128 22 178 30
23 4 35 6
85 14 61 10

8)
(N=600)
Sort
of
True
N %
88 15
140 24
121 21
104 18
128 22
155 26
58 10
141 24
192 32
142 24
195 33
77 13
134 22
1565 ¢6
67 1!
172 29
140 23
150 25
169 28
141 24
136 23
158 27
184 31
147 25
172 29
86 14
89 15
193 33
66 11
93 16

e e e

Not Not At
very All
True True
N % N %
147 25 266 45
154 26 178 30
117 20 226 38
138 23 251 42
Q7 16 120 20
108 18 118 20
143 24 313 53
54 9 26 4
97 16 129 22
132 22 184 31
73 12 53 9
167 28 272 46
34 6 27 5
78 13 104 17
146 25 259 44
64 11 40 7
67 11 67 1
149 25 161 27
115 19 114 19
87 15 83 14
168 28 144 24
g4 14 381 14
114 19 99 17
113 19 130 22
115 19 94 16
1563 26 270 45
60 10 73 12
53 9 33 6
159 27 311 52
121 20 236 40
GSUC/CUNY

Missing
N %
3 1
6 1
10 2
8 1
7 1
3 1
6 1
4 1
7 1
10 2
5 1
5 1
3 1
5 1
10 2
9 2
3 1
10 2
6 1
9 2
10 2
10 2
7 1
5 1
4 1
4 1
4 1
15 3
6 1
4 1

Grade Eight

for Students

in Grades 7-9

31 5° 48 8
29 5 67 11
54 9 61 10
27 5 64 11
148 25 122 21
84 14 120 20
24 4 56 10
149 25 192 32
75 3 103 17
48 8 57 10
114 19 158 27
36 6 52 9
178 30 195 33
112 19 130 22
27 5 53 9
116 19 173 29
144 24 175 29
43 ¢ 76 13
67 11 107 18
128 22 143 24
37 6 69 12
101 17 149 25
74 13 110 18
96 16 113 19

127 21 95 16
44 7 42 7
205 34 172 29
113 19 174 29
20 3 38 6
60 10 53 9

(N=602)
Sort
of
True
N %
93 16
164 28
123 o1
109 19
131 22
159 27
71 12
181 30
158 27
134 23
193 32
72 12
160 27
160 27
63 11
192 32
158 27
174 29
189 32
131 22
156 26
172 29
219 37
148 25
165 28
76 13
106 18
229 38
63 11
96 16

Not
very
True
N %
194 33
165 28
167 29
169 29
87 15
124 21
168 29
47 8
106 18
144 24
69 12
181 31
46 8
107 18
i93 33
72 12
65 11
169 29
132 22
113 19
161 27
102 17
115 19
116 19
119 20
173 29
67 11
60 10
183 31
166 28

Not At
All
True
N %
227 38
167 28
179 31
219 37
103 17
103 17
269 46
25 4
15¢ 25
21¢ 16
60 10
251 42
20 3
87 15
256 43
42 7
53 9
128 22
100 17
76 13
170 29
64 11
72 12
122 21
89 15
Z65 44
52 9
20 3
296 49
222 37
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Msthematics Assessment Questionnaire: A Survey of Thoughts end fFeelings, for Students n Grades 7-9
Fall 1988
School . TOTAL (Grade 9)
Page 1
Grade Nrine (N=535)
No Maybe Yes Missing
Question  seeees  seeses meeccs STTT 0
Id N % N % N % N %

WORKING A MATH PROBLEM
Before You Begin

MET1 29 5 29 5 477 89 0 0

MET2 64 12 111 21 354 67 6 1

MET3 225 42 72 14 234 44 4 1

MET 4 330 62 58 13 133 25 4 1

METS 40 8 66 12 424 80 5 1 |
MET6 300 56 106 20 125 24 4 1 |
MEY7 156 28 67 13 311 59 7 1 |
As You Work

MET8 72 14 61 12 393 75 9 2 |
METS 55 10 49 9 425 80 6 1 |
MET10 186 35 101 19 239 45 9 2

MET 11 88 17 107 20 338 63 2 0

After You Finish

MET 12 80 15 93 17 359 67 3 1

MET13 84 16 74 14 372 70 5 1

MET 14 175 33 95 18 259 49 6 1

MET 15 97 18 81 15 349 66 8 1

MET 16 374 71 67 13 88 17 6 1

Stratagies Used

MET17 128 24 31 6 372 70 4 1

MET 18 432 83 52 10 39 7 12 2

MET19 122 23 99 19 303 58 i1 2

MET20 353 67 96 18 76 14 10 2

Q 1ter for Advanced Study in Educsation, BSUC/CUNY

ERIC 102

Aruitoxt provided by Eic:
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Mathematics Assessment Questionnaire:

A Survey of Thoughts and Feeli1nqgs,

School TOTAL (Grade
Grade Nine
Very
True True
Question  --ecmes stmce
Id N % N
DURING CLASS
Beginning of Lesson
DURING1 123 23 194
DURING2 130 25 194
DURING3 143 27 190
DURING4 209 39 202
DURINGS 247 46 192
DURINGE 224 42 224
During Lesson
DURING7 101 19 179
. DURINGS 21 4 66
DURINGY 151 28 241
DURING10 202 36 241
DURING11 136 25 126
DURING12 160 30 142
DURING13 51 10 72
DURING14 89 17 111
End of Lesson
DURING15 169 3¢ 183

DURING16 138 26 188
DURING17 128 24 187
DURING18 94 18 145
DURING19 98 18 178

"f“'er for Advenced Study

104

ERIC

Aruitoxt provided by Eic:

9)
(H=535)
Sort Not Not At
of very At
True True True
% N % N % N %
36 187 35 22 4 6
37 141 27 48 9 17
36 170 32 26 5 5
38 89 17 23 4 8
36 62 12 22 4 10
42 55 10 18 3 1
34 160 30 67 13 27
12 167 31 173 32 106 2
45 107 20 20 4 13
45 74 14 12 2 4
24 124 23 81 15 69 1
27 128 24 60 11 44
14 112 21 124 23 172 3
21 167 31 93 18 71 1
34 118 22 36 7 29
35 133 25 4§ 9 26
35 122 23 67 13 30
2? 142 27 83 16 70 1
33 161 30 62 12 34
in Education, GSUC/CUNY

PPN =W =

Gwohn WO W=PNO W,

Missing
N %
3 1
5 1
1 0
4 1
2 0
3 1
1 0
2 0
3 1
2 0
0 0
1 0
4 1
] 1
0 0
1 0
1 0
1 0
2 0

for Students

in Grades 7-9

105

Fall 1988
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School .

Question
Id

DURING CLASS

TOTAL (Grade 9)

Grade Nine

Other Thouphts and Feeli1nas
29

DURING20 93 17 153
DURING21 33 6 65
DURING22 145 27 190
DURING23 88 17 113
DURING24 70 13 11
DURING25 18 3 32
DURING26 99 19 69
DURING27 62 12 66
DURING28 182 35 165
DURING28 55 10 45
DURING30 75 14 118
DUR1ING31 37 7 64
DURING32 132 25 192
DURING33 25 5 62
DURING34 71 13 138
DURING35 71 13 109
DURING36 253 48 141
DURING37 89 17 107
DURING38 33 6 64
DURING39 73 14 62
DURING40 145 27 134
DURING41 60 11 123
DURING42 g8 18 157
DURING43 1458 28 179
DURING4 4 7y 13 77
DURINGA45 91 17 153
DURING46 26 5 60
DURINGAT 127 24 176
DURING48B 20 4 33
DURING4S 74 14 106

Q nter for Advanced Study

106

Aruitoxt provided by Eic:

12
36
21
21

6
13
12
31

8
22
12
36
10
26
21
27
20
10
10
25
23
30
34
15
29
11
33

6
20

{N=535)
sSort Not
of Very
True True

N % N

193 36 60
95 18 137
132 25 32
157 30 80
172 32 95
73 14 148
125 24 114
118 22 101
128 24 42
129 24 181
144 27 124
145 27 162
142 27 43
88 17 185
148 28 122
149 28 110
83 16 31
157 30 113
109 21 133
122 23 111
125 24 75
187 35 i1
177 33 69
125 24 66
129 24 1583
184 35 83
131 25 180
148 28 52
99 19 180
118 22 120

1n Education,

Mathematics Assessment Questionnaire:

33
191
29
91
82
252
124
185
10
121

125
21
181
50
90
19
61
199
173
52
50
3
12
98
18
128
23
189
113

GSUC/CUNY

A Survey of Thounhts and Feelings, for Students .n Grades 7-9
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Mathematics Assessment Questionnatre. A Survey of Thoughts and Feelings, for Students n Gredes 7-9
Fall 1788
School TOTAL (Grade 9)
Page 4
Grade Nine (N=535)
Sort Not Net At
Very of Very Al
True True True True True Missing
QUBSEION  seeeses seesese seseecs mecceec mossess mosnEee
Id N % N % N ¥ N % N % N %
WORKING WITH OTHERS
Before Beginning
Wi THO1 160 30 198 37 122 23 36 /7 18 3 1 0
Wi THO2 176 33 214 40 983 18 32 6 16 3 4 1
Wi THO3 42 8 90 17 136 26 150 28 112 21 5 1
Wi THO4 84 16 162 31 133 25 84 16 66 12 6 1
Wi THOS 27 5 104 20 142 27 146 27 114 21 2 0
Wi THO6 g5 18 172 32 105 20 83 16 77 14 3 1
Wi THO?7 g2 17 163 31 126 24 82 15 71 13 1 0
While Working
Wi THO8 84 16 193 36 129 24 73 14 54 10 2 0
Wi THOS 41 8 123 23 148 28 124 23 986 18 3 1
WITHO10 77 14 176 33 141 27 76 14 62 12 3 1
Wi THO11 106 20 208 39 102 19 74 14 43 8 2 0
WITHO12 91 17 142 27 117 22 98 18 83 1€ 4 1
W{THO13 106 20 222 42 122 23 4¢ 9 32 6 5 1
WITHO14 150 28 214 40 09 19 47 9 23 4 2 0
Wi THO15 73 14 148 28 151 29 91 17 62 12 10 2
Af ter Working
Wi THO16 103 19 195 37 111 21 66 12 58 11 2 0
Wil THO17 122 23 213 40 128 24 a7 9 21 4 4 1
WiITHO18 138 26 248 47 88 17 44 8 13 2 4 1
Wi 1HO?9 85 16 200 3e 115 22 83 16 48 9 4 1
Wi THO20 7¢ 14 209 39 133 25 70 13 46 9 2 0
wiTHO2 1 67 13 162 31 125 24 99 19 76 14 6 1
Wl THO22 92 18 206 39 151 29 47 9 28 5 1 2
Wl THO23 112 21 217 41 139 26 40 8 20 4 7 1
A “toar for Advan i ion, /
) dvanced Study in Educstio GSUC/CUNY 1(\9

ERIC 1n8

Aruitoxt provided by Eic:
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Mathematics Assessment Questionnaire: A Survey of Thoughts and Fee ings, fo: Students n Grades 7-§9
Fall 1988
Schco!. TOTAL (Grade 9)
Page b
Grade Nine {N=535)
Sort Not Not At
very of Very All
True True True True True Missing
QUESLION s-esees sssesia meeeane ssiesse srssees Sscee e
Id N % 4 % N % N % N % N %

WORKING WITH OTHERS
Other Thoughts and Feelings

WITHO24 114 21 176 23 140 26 63 12 40 8 2 0
W1 THO25 27 5 51 10 94 18 166 32 187 36 10 2
Wi THO28 43 8 128 24 166 31 122 23 68 13 8 1
W1 THO27 23 4 42 8 71 13 156 29 238 45 5 1
WITHO28 38 7 70 13 156 30 127 24 134 26 10 2
Wi THO29 106 20 206 39 137 26 49 9 30 6 7 1
Wi THOJ0 118 22 178 34 120 23 70 13 42 8 7 1
Wi THO31 101 19 167 31 147 28 &0 15 37 7 3 1
Wi THO32 55 10 99 19 176 33 137 26 65 12 3 1
W1 THO33 134 25 167 31 135 25 56 11 39 7 4 1
WITHO3 4 70 13 122 23 168 32 t5 22 57 11 3 1
Wi THO35 16 3 48 g 86 16 211 40 170 32 4 1
W1 THO36 77 15 102 19 152 29 112 21 86 16 6 1
Wi THO37 14 3 28 5 45 8 145 27 298 56 5 1
W1 THO38 g1 17 200 38 140 27 49 g 42 8 13 2
W1 THO39 gR 19 157 30 143 27 82 16 49 9 6 1
Wi THO40 L 8 52 10 108 20 172 33 156 29 6 1
Wi THOA41 6E 13 75 14 160 30 115 22 110 21 9 2
W1 THO 2 21 4 45 g 111 21 170 32 179 34 9 2
Wi THO43 68 13 64 12 131 25 128 24 135 26 9 2
WITHO44 57 11 90 17 153 29 135 25 95 18 5 1
Wi THO45 35 7 62 12 179 34 154 29 989 19 6 1
W! THO46 26 5 53 10 67 13 187 35 !95 37 7 1
WITHO47 30 6 58 11 83 16 155 29 200 38 9 2
"] THO48 102 19 199 38 153 29 47 9 25 5 9 2
WITHO49 54 6 87 16 139 26 164 31 106 20 5 1
Wi THOS50 49 g 99 19 164 31 130 25 86 16 7 1
Wi THOS51 31 6 44 8 101 19 142 27 211 40 6 1
vl THOS2 5¢ 11 93 1§ 183 37 110 21 &9 13 11 2
w1 THO53 76 15 109 21 117 22 121 23 104 20 5 1

4 2-3 1 <1

IWeek IWeek IWeek IWeek Never Missing
QUOBSELION  =rc-ses ssecnes neceses Seoerses coasans  sssscne
Id N % N % N % N % N % N %
WORKING IN A GROUP
I NGRP 35 7 78 15 55 10 70 32 191 36 6 1

Center for Advanced Study +n Education, GSUT/CUNY
ERIC 111
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Mathematics Assessment Questionnaire. A Survey of Thouphts and Feelings, for Students in Grades 7-8
Fall 1988
School. TOTAL (Grade 9)
Page 6
Grede Nine (N=535)
................................................ |
Sort Not Not At |
very Of very Al
True True True True Truse Missina
QUUESEION  memeees esmeers mmmmees moseses SoTSel A TTTCT
Id N % N % N % N % N % N % |
HOMEWORK
Before Beginning
HOMEWK 1 144 27 17, 33 109 21 57 11 46 9 4 1
HOMEWK 2 79 15 121 23 96 18 117 22 116 22 6 1
HOMEWK3 160 30 208 39 109 21 34 6 20 4 4 1
While Working
HOMEWK 4 246 46 205 39 66 12 11 2 4 1 3 1
HOMEWKS 97 37 233 44 68 13 18 3 14 3 5 1
HOMEWKS t59 36 214 41 82 16 24 5 17 3 9 2
After Workino
HOMEWK7 103 19 151 28 121 23 94 18 63 12 3 1
HOMEWKS8 132 25 190 36 127 24 42 8 39 7 5 1
HOMEWKS 61 11 103 19 138 26 128 24 102 19 3 1

Q 1ter for Advanced Study in Education, GSUC/CUNY

ERIC 112 1
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Mathematics Assessment Questionnaire: A Survey of Thoughts and Feelings, {or Students in Grades 7-9
Fall 1988
School . TOTAL (Grade 9)
Pange 7
QGreade Nine {N=535)
Sort Not Not At
Very of Vety All
True True True True True Misstng
QUESTION  mreesee sTreres ssemees mosses TRttt RIS
Id N % N % N % N % N % N %
HOMEWORK
Other Thoughts and Feelings
HOMEWK 10 29 5 29 5 83 16 178 33 214 40 2 0
HOMEWK 11 28 5 54 10 150 28 157 30 141 27 5 1
HOMEWK 12 52 0 54 10 128 24 101 25 158 30 12 2
HOMEWK 13 26 L 47 9 98 19 179 34 177 34 8 1
HOMEWK 14 15 29 89 19 110 21 85 16 83 16 3 1
HOMEWK 15 74 14 108 20 143 27 124 23 81 15 5 1
HOMEWK 16 23 4 36 7 81 12 166 31 243 46 6 1
HOMEWK 17 129 24 212 40 128 24 35 7 25 5 6 1
HOMEWK 18 n2 10 67 13 143 27 114 22 150 28 9 2
HOMEWK 19 44 8 60 11 126 24 140 26 161 30 4 1
HOMEWK20 101 19 121 23 176 34 84 16 43 8 10 2
HOMEWK 21 32 6 30 6 88 17 191 36 189 36 4 1
HOMEWK 22 136 26 162 31 163 31 45 8 25 5 4 1
HOMEWK23 gz 16 1317 22 142 27 112 21 76 14 6 1
HOMEWK 2 4 26 5 40 8 85 16 174 33 205 139 5 1
HOMEWK25 100 19 173 33 158 30 60 1M1 37 7 7 1
HOMEWK?26 108 20 150 28 131 25 85 16 54 10 7 1
HOMEWYX 27 45 9 85 12 141 27 1759 33 100 19 9 2
HOMEWK28 47 9 86 16 160 30 123 23 110 21 9 2
HOMEWK29 105 20 141 27 136 26 81 16 56 11 16 3
HOMEWK30 34 6 67 13 167 32 149 28 110 21 8 1
HOMEWK3 1 85 16 113 21 156 30 107 20 67 13 7 1
HOMEWK 32 58 11 113 21 186 35 98 19 71 13 9 2
HOMEWK33 75 14 98 19 143 27 100 19 112 21 7 1
HOMEWK3 4 118 22 85 16 152 298 101 19 72 14 7 1
HOMEWK3 5 32 6 36 7 99 19 168 32 198 37 2 0
HOMEWK36 171 32 175 33 95 18 50 g 38 7 6 1
HOMEWK37 97 19 142 27 183 37 73 14 19 4 11 2
HOMEWK 38 23 4 31 6 52 10 162 31 263 50 4 1
HOMEWK 39 45 9 55 10 104 20 159 30 166 31 6 1
114
X
g
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Appendix 3-2
Appendix 3-2
Preliminary Resuits of Teacher Ratings: Number and Percentage of
Teachers Rating Metacognitive Statements as Appropriate for the
Coin Problem.
Number
BEFORE YOU WORK THE PROBLEM of Teachers Percentage
1. I read the problem more than once. 4/4 100%
2. I thought to myself, Do I understand 4/4 100%
what the question is asking me?
3. I tried to put the problem into my 3/4 75%
own words.
4. I tried to remember if I had worked 2/4 50%
a problem like this befo:e.
5. I thought about what information I 4/4 100%
needed to solve the problem.
6. I asked myself, Is there information 2/4 50%
in this problem that I don’t need?
7. I wrote down important information. 3/4 75%
AS YOU WORKED THE PROBLEM
8. I thought about all the steps as I 4/4 100%
worked the problem.
9. I kept looking back at the problem a/4 100%
after I did a step.
10. I had to stop and rethink a step I 3/4 75%
had already done.
11. I checked my work step-by-step as I 4/4 100%

worked the problem.
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l Appendix 3-2 (continued)
Number
' AFTER YOU FINISHED WORKING THE PROELEM of Teachers Percentage
12. I looked back to see if I did the 4/4 100%
l correct procedures.
13. I checked to see if my calculations 4/4 100%
were correct.
. 14. I went back and checked my work again. 3/4 75%
15. I looked back at the problem to see 3/4 75%
if my answer made sense.
16. I thought about a different way to 3/4 75%
l solve the problem,
' DID YOU USE ANY OF THESE WAYS OF WORKING
17. I drew a picture to help me under- 4/4 100%
' stand the problen.
18. I "guessed and checked." 0/4 0%
l 19. I picked out the operations I needed 1/4 25%
to do this problem.
' 20. I felt confused and could not decide 4/4 100%
what to do.
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Appendix 3-3

Statement Numbers, Scale Resf.nse Numbers for Indiotors, and
Interpretation of Diagnostic Indictors for Beliefs, Motivations and
Attribution Categories

Activity Setting

Thoughts During Working Homework Interpretation
& Feelings Class W/Others
value 26 (R)* 32 12 (R) 4 or 5

28 44 20 indicates

34 46(R) 39(R) low value
Interest 24 30 18 4 or 5

44 (R) 36 28 indicates

49 40 (R) 34 (R) low interest
Confidence 20 24 13 (R) 4 or 5

31(R) 27 (R) 22 indicates

48 (R) 48 35(R) low confidence
Anxiety 27 25 19 1 or 2

35(R) 31(R) 26 (R) indicates

39 51 36 (R) high anxiety
Internal 30 23 15 4 or 5
Learning 32 33 23 indicates not
Goals 42 39 31 inter. motivated
External 25 37 14 1 or 2
Performance 36 43 29 indicates
Goals 40 53 33 exter. motivated
Internal 22 26 10 1 or 2
Stable 37 38 16 indicates internal
Uncontrollable 41 52 38 stable uncontrol
Internal 43 34 17 4 or 5
Stable 45 41 25 indicates internal
Controllable 47 49 37 stable uncontrol




Appendix 3-3 (continued)

External 23 35 21 1l or 2

Stable 29 45 27 indicates external

Uncontrollable 46 50 32 stable uncontrol.

Unknown 21 28 11 1 or 2

Contrel 33 42 24 indicates unknown
38 47 30 sense of control.

*Where an (R) appears, the opposite end of a scale, the reverse is
counted: e.g., for confidence a 4 or 5 indicates low ‘confidence and
the (R) next to 31 indicates that the reverse end, a 1 or 2 is counted
as an indicator of low confidence. See Appendix 4-2 for hand tally
forms.
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Appendix 4-1
Source Questionnaire: Classification of Statements

NAME TODAY’S DATE
SCHOOQOL GRADE
TEACHER'’S NAME PERIOD
CIRCLE: BOY GIRL YOUR AGE

WHICH BEST DESCRIBES YOU: ASIAN BLACK HISPANIC WHITE OTHER

The questions in this booklet ask about what you think and
feel about doing math word problems. This is not a test. YOU DO
NOT HAVE TO ANSWER ANY QUESTION YOU DO NOT WANT TO. This is just
a way to get your ideas about math. You will not be graded on
your answers and the information will not affect your grades or
school work. Please answer each question carefully. Be sure to
answer BOTH sides of each page.

SOURCE QUESTIONNAIRE

Items classified as written

Copyright@199o carol Kehr Tittle, Deborah Hecht
Center for Advanced Study in Education
Graduate School and University Center

City University of New York
June 1990

No portion of this publication may be reproduced without the
prior written permission of the authors.
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Appendix 4-1 page 2

PART I

First solve the problem. Use the space below to work on the
problem. Then answer the statements about what you thought and
did as you worked the problem.

Eight pennies are arranged in a row on a table. Every other coin

is replaced with a nickel. Then, every third coin is replaced with a
dime. Finally, every fcurth coin is replaced with a quarter. What is
the total value of the coins on the table?

Now go to tne next page and say what you did.

.




Appendix 4-1 page 3

BEFORE YOU BEGAN TO SOLVE THE PROSLEM - WHAT DID YOU DO?
Try to think of exactly what you did. Circle the answer that best

descrires what you thi:r k you did.

NO MAYBE
No, I didn’t I may have
do this done this
1. I read the problem more than once. NO

2. I thought to myself, Do I understand NO
what the question is asking me?

3. I tried to put the problem into my NO
own words.

4. I tried to remember if I had worked NO
a problem like this before.

)]

. T thought about what information I NO
needed to solve this problem.

6. I asked myself, Is there information NO
in this problem that I don’t need?

7. I wrote down important information. NO
AS YOU WORKED THE PROBLEM - WHAT DXID YOU DO?
that best describes what you think you did

8. I thought about all the steps as NO
I worked the problem.

9. I kept ~oking back at the problem NO
after I uid a step.

10. I had to stop and rethink a step NO
I had already done.

11. I checked my work step-by-step as NO
I worked the problen.

=72

YES

Yes, I did

do this
MAYBE YES
MAYBE YES
MAYBE YES
MAYBE YES
MAYBE YES
MAYBE YES
MAYBE YES

Circle the answer

MAYBE

MAYBE

MAYBE

MAYBE

YES

YES

YES

YES




Appendix 4-1 page 4

AFTER YOU FINISHED WORKING THE PROBLEM - WHAT DID YOU DO? Circle the
answer that best describes what you think you did.

NO MAYBE YES
No, I didn’t I may have Yes, I did
do this done this do this
12. I looked back to see if I did the NO MAYBE YES
correct procedures.
13. I chec ea to see if my NO MAYBE YES
calculations were correct.
14. I went back and checked my work NO MAYBE YES
again.
15. I looked back at the problem to NO MAYBE YES

see if my answer made sense.

16. I thought about a different way to NO MAYBE YES
solve the problem.

DID YOU USE ANY OF THESE WAYS OF WORKING? Circle the answer that
best describes what you think you did.

17. I drew a picture to help me NO MAYBE YES
understand the problen.

18. I "guessed and checked." NO MAYBE YES

19. I picked out the operations I NO MAYBE YES

needed to do this problem.

20. I felt confused and could not NO MAYBE YES
decide what to do.

»
(|




Appendix 4-1 page 5

PART II

INSTRUCTIONS
WHAT HAPPENS WHEN YOU WORK WORD PFYBLEMS IN VARIOUS SETTINGS --
at school, in a group, at home?

How true is each statement for you? Circle your answer: (1) if very
true, (2) if true, (3) if sort of true, (4) if not very true, or (5) if
not at all true.

DURING CLASS

Think about when your teacher teaches about word problems. What do you
do before the lesson kegins, duriny the lesson, and after the lesson?
Try to think of exactly what you do. How true is each statement for you?
Circle your answer.

- - - — - - - - - - - - - - - - - - - - -~ - - - - - - - - - - e R - - . . S D WD D WD WD S D D e e e e

1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True

AT THE BEGINNING OF A MATH LESSON ABOUT WORD PROBLEMS:

i. I get ready to listen carefully. 1 self reg 5

2. I make sure I have all the materials 1 self reg 5
I need.

3. I make sure I am paying attention. 1 self reg 5

4. I know when the teacher is reviewing 1 self reg 5

material already taught.

5. I know when the teacher is beginning a 1 self reg 5
new math idea.

6. I know when the teacher is giving me 1 self reg 5
practice in new math problems.
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Appendix 4-1 page 6

1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True

- D P T D T ST A D ST D D D D e D A D D A S e S - P D TP D WD D WD TP - D D TR D D D D T e e e D WD D WD WD WD U - - . - -

DURING A MATH LESSON ABOUT WORD PROBLEMS:

7. I think about what is important to 1 self reg 5
learn in the lesson.

8. I know what the teacher is going to do 1 self reg 5
next in the lesson.

9. I think of an answer to a question the 1 self reg 5
teacher is asking.

10. I think about whether I understand an 1 self reg 5
example the teacher puts on the board.

11. When my math teacher makes a mistake, 1 self reg 5
I say something about the error.

12. I ask my math teacher to explain a 1 self regq 5
problem again that I do not understand.

13. When I can think of another way to 1 self reg 5
solve a word problem, I volunteer to
show the class.

14. I know when the teacher is about to 1 self reg 5
end the lesson or topic.

AT THE END OF A MATH LESSON ABOUT WORD PROBLEMS:

15. I ask myself if I understand the lesson. 1 self reg 5

16. I try to figure out if I need to do 1 self reg 5
more to learn the lesson.

17. I decide if I need to ask the teacher 1 self reg 5
a question about the lesson.

18. I review the word problems my teacher 1 self reg 5
did.

19. When I review word problems from class, 1 self reg 5

I evaluate if I understood the lesson.
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Appendix 4-1 page 7

DURING CLASS

Think about when your teacher teaches about word problems. What do
you think and feel? How true is each statement for you? Circle
your answer.

1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True
20. I feel confident that I will be able 1 confidence 5

to follow any word problem my math teacher
explains in class.

21. When I correctly answer a question my 1 unkn control 5
teacher asks about word problems, I
usually do not know why I get it right.

22. If I correctly answer a question my 1 I1sU 5
teacher asks about word problems, it is
because I have the ability to learn
math.

23. If I understand the word problems my 1 ESU 5
teacher does on the board, it is
because I have a good teacher.

24. I enjoy trying to answer the math word 1 interest 5
problems my teacher asks in class.

25. I only answer questions about word 1 EPG 5
problems in math class to please my
teacher.

26. Even when I listen to my teacher, I 1 value 5

cannot understand how learning to solve
word problems will help me in my
everyday life.

27. I am afraid when I have to ask my math 1 anxiety 5
teacher a question about a word
problem during class.

28. It is important to learn to do the 1 value 5
types of word problems my teacher
explains in class.

29, If I am able to solve a word problem on 1 ESU 5
the board, it is because the problem
was easy.
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1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True

DURING CLASS:

30. I volunteer to do word problems on the 1 I1G 5
board so I can learn something more
about math.

31. I do not expect to be able to answer 1 confidence 5

the questions my math teacher asks
about word problems.

32. I pay attention during my teacher’s 1 I1G 5
lessons on word problems because it
helps me learn math.

33. I usually do not know what is going on 1 unkn control 5
when my teacher is explaining a word
problem.

34. Listening to my math teacher explain 1 value 5

word problems during class helps me see
how important math is.

35. When I am in math class, I usually feel 1 anxiety 5
very much at ease and relaxed.

36. I pay attention when my teacher 1 EPG 5
explains word problems if I know I will
have a test on then.

37. If I can follow my teacher'’s 1 IsU 5
explanation for word problems, it is
pecause I am smart.

38. I do not know why I cannot follow the 1 unkn control 5
word problems my teacher works on the
board.

39. I get scared when I have to work a word 1 anxiety 5
problem on the board.

40. I volunteer to do a word problem on the 1 EPG 5
board if I think it will help my grade.

41. If I can solve a wr..d problem the 1 ISU 5

teacher puts on ths board, it is
because I think ma‘thematically.
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1 2 3
Very True Sort of
True True

Not Very

DURING CLASS:

42.

43.

44,

45,

46.

47.

48.

49,

I volunteer to answer questions about
word problems in math class because
it helps me understand the math.

If I understand a word problem my
teacher is explaining, it is because
I am trying as hard as I can.

I get bored when other students are
working word problems on the board in
math class. .

The next time my math teacher explains
a word problem to the class, I expect
to understand because I always listen
carefully.

If I correctly answer a question the
teacher asks about a word problem, it
is because the teacher picks good
problemns.

Because I pay attention, I know I will
be able to understand the word problems
my teacher explains in class.

If my math teacher asks me to solve a

word problem on the board, I am sure

I will get the wrong answver.
I like to do new word problems by

myself, even before the teacher
explains them.

s

ISC

interest

ISC

ESU

ISC

confidence

interest
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WITH OTHER STUDENTS

Think about solving a word problem with a group of other students.
If you have never solved a word problem with other students, imagine what
it would be like. What do you do before beginning to work, as you work
and after you are done? Try to think of exactly what you do. How true
is each statement for you? Circle your answer.

1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True

BEFORE BEGINNING TO SOLVE A WORD PROBLEM WITH OTHER STUDENTS:

1. I make sure I have all the materials 1 self reg 5
I will need.

2. I try to work the problem by myself 1 self reg 5
first.

3. I think about how long it will take 1 self reg 5

us so we can plan our time.

4. I say to the other students what I i self reg 5
think the problem is asking.

5. I say to the other students how the 1 self reg 5
problem is like other problems I
have worked.

6. I say to the other students what I i self reg 5
think we should do first.

7. 1 say to the other students what 1 self reg 5
information we need to use to work the
problem.
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1 2 3 4
Very True Sort of Not Very
True True True

WHILE WORKING A WORD PROBLEM WITH OThHER STUDENTS:
8. I say to the other students if I think 1
something should be worked differently.

g, I talk to the other students about how 1
other problems are like the one we are
working on.

10. I ask the other students questions 1
about the problem.

11. I explain to the other students why I 1
think my answer or procedure is right.

12. I encourage the other students to work 1
on the problen too.

13. I listen carefully to what everyone 1
says about the problemn.

5 N UE &y S = @ A aE

14. I keep looking back at the problem 1
to make certain we are doing what we
need to do.

15. I keep track of what everyone says. 1

AFTER DOING A WORD PROBLEM WITH OTHER STUDENTS:

16. We check each other’s ideas. 1

17. I look over all the work we did to 1
see if we used the right procedures.

18. I check to see if our calculations 1
are right.

19. I ask the other students whethexr anyone 1
thinks the answer is wrong.

20. I say to the other students whether I 1
think the answer makes sense.

21. I ask the other students if anyone has 1
a different way to solve the problem.

22. I know if I learned ways to do the word 1
problem.

23. T know if I will be able tc¢ solve 1
word problems like this.
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what do you think and feel about doing word problems with other students?

Appendix 4-1 page 12

WITH OTHER STUDENTS

How true is each statement for you? Circle your answer.

26.

1 2 3 5
Very True Sort of Not Very Not At
True True All True
If I worked with other students, I am confidence
sure I could solve most math word problems.
I dread the thought of trying to solve anxiety
a math word problem with other students.
If I solve a word problem working with ISU
other students, it is because we
think mathematically.
I have no confidence in my ability to confidence

27.

28.

29.

30.

31.

32.

33.

solve a word problem with other
students.

If I could not solve a word problem
with others students, I would have no
idea why we could not solve it.

I would work hard on a word problem
with other students because it would
help me understand how to do the
problens.

I think it would be interesting to work
on a math word problem with other
students.

I feel comfortable when I work on a
word problem with other students.

If I work with other students on a word
problem I see how useful math is.

I would work hard on a word problem
with other students if I could learn
more math that way.

unkn control

ILG

interest

anxiety

value

I1G

o
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1 2 3 4 5
Very True Sort of Not Very Not At
Tru True True All True

WITH OTHER STUDENTS:

34, If I cannot solve a word problem with 1 ISsC 5
other students, it is because we did
not try as hard as we could on the
problem.

35. If I cannot solve a math word problem 1 ESU 5
with a group of students, it is because
the problem is too long.

36. I would find math interesting if I 1 interest 5
worked on a word problem with a
group of students.

37. I would work on a word problem with 1 EPG 5
other students only if my friends
told me I should.

38, If I can solve a word problem with 1 ISU 5
other students, it is because we have
enough ability.

39. I would like to try and solve a 1 I1G 5
challenging word problem with other
students because I would learn a lot.

40. Word problems would not be interesting 1 interest 5
to me if I did them with a group of
students.

41. If I cannot solve a word problem with 1 ISsC 5
other students, it is because we fooled
aroud.

(&)

42. When I solve a word problem with other 1 unkn control
students I am never sure how we solved
the problem.

43. I would work on a word problem with 1
other students only if I could get a
better math grade.

44. Word problems seem more important 1
when I am working hard on them with
other students.
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1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True
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WITH OTHER STUDENTS:

45, If I cannot solve a math word problem 1 ESU 5
with a group of students, it is because
the teacher did not give us a problem
like that before.

46. If I worked a word problem with other 1 value 5
students, I would see that the problem
is a waste of time.

47. If I could solve a word problem with 1 unkn control 5
other students, I would not know why
we got it right. :

48. If I worked on a word problem with 1 confidence 5
other students, I know I would be able
to help to solve the problem.

49. If I cannot solve a word problem 1 IsC 5
working with other students, it is
because we were careless.

50. If I cannot solve a math word problem 1 ESU 5
with a group of students, it is because
the problem was hard.

51. I feel nervous when I work on a word 1 anxiety 5
problem with other students.

52. If I solve a word problem working with 1 ISuU 5
other students, it is because we are
smart.

53. I would work on a word problem with 1 EPG 5

other students only if I was told to
by my teacher.

54, How often do you work word problems with other students? Check
the box with your answer.

[__] 4 or more times a week
{__] 2-3 times a week
.[__] once a week

{__] less than once a week

{__] I've never worked with other students

-
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HOMEWORK

Think about when you work word problems for homework. What do you do
before you begin, as you work and after you are done? How true is each
statement for you? Circle your answer.

1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True

REFORE YOU BEGIN TO WORK THE HOMEWORK WORD PROBLEMS:

1. I decide when is the best time to do 1 self reg 5
my math homework word problems.

2. I decide how much time to spend on my 1 self reg 5
math homework word problems.

3. I make sure I have all the materials I 1 self reg 5
need.

WHILE WORKING THE HOMEWORK WORD PROBLEMS:
4. I read each problem carefully. 1 self reg 5

5. I keep track of my work as I am doing 1 self reg 5
a homework word prcblem.

6. I make sure I try every problem, even 1 self reg 5
if I cannot solve them all.

AFTER WORKING THE HOMEWORK WORD PROBLEMS:

7. If I cannot do the word problems, I 1 self reqg 5
write out all the steps I can do
and bring them to class.

G R oI oM NS a8 B TN e G G aE A am

8. If I do not understand the homework wvord 1 self reg 5
problems, I ask the teacher to explain
them.

9. I review my homework word problems 1 self reg 5

before class.
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HOMEWORK

Think about when you work word problems for homework. What do you think
and feel? How true is each statement for you? Circle your answer.

- o P - S o o T D o TP D W D D D DGR D D SR D T D D S S e T D D D GD e D D D D D e S e G S e D D S e e e e

1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True
10. If I am not able to do my next math 1 ISU 5

homework word problems, it is because
I am not clever in math.

11. When I cannot do my math homework word 1 unkn control 5
problems, I usually do not know why.

12, I do not see any use for the word 1 value 5
problems I cet for homework.

(8]

13, I never expect to be able to do the 1 confidence
types of word problems I get for math
homework.

14. The only reason I would do extra 1 EPG 5
homework problems is if I could get
extra credit.

15. I do not like to do word problems for 1 I1G 5
homework unless I can learn something
new by doing them.

16. I will not be able to do my next 1 ISuU 5
homework word problems because I do not
have the ability to do thenm.

17. If I am able to do word problems for 1 ISC 5
homework, it is because I listen in
class.

18. I like working on math homework word 1 interest 5
problens.

19. I feel nervous when I think about 1 anxiety 5
doing hard word problems for homework.

20. Being gcod at solving homework word 1 value 5
problems which involve math or
reasoning mathematically is very
important to me.

21. I will not be able to do word problems 1 ESU 5
for homework unless the problems are easy.

1135
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1 2 3
Very True Sort of
True True

HOMEWORK:

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

I have a lot of confidence that I
can do homework word problems.

I like to do hard homework word
problems because I learn more math by
working then.

If I get homework word problems right,
I usually do not know why.

If I can do the word problems I get for

homework, it is because I spend
enough time on them.

I feel relaxed when I am doing math
word problems at home.

If I am unable to do homework word
problems, it is because the math book
is confusing.

The math word problems I get for
homework are interesting to me.

I would dc challenging math word
problems for homework if I could
get a better grade.

I usually do not understand why I get
word problems for homework wrong.

I like to do challenging word
problems for homework because
solving them helps me learn math.

If I cannot do homework word * oblens,
it is because the problems ar.
confusing.

The only reason I do my math homework
word problems is because my math
teacher tells me I have to.

Working on word problems for homework
is very boring.

126

4 5
Not Very Not At
True All True

1 confidence

1 ILG

1 unkn control

1 IscC
1 anxiety
1 ESU

1 interest

1 EPG

1 unkn control

1 ILG
1 ESU
1 EPG

1 interest

(84}

(84}

(84}
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1 2 3 4 5
Very True Sort of Not Very Not At
True True True All True
HOMEWORK:
35. I do not have any confidence when it 1 confidence 5
comes to doing word problems for homework.
36. Doing word problems for homework 1 anxiety 5
does not make ne nervous.
37. I kxnow I can do word problems for 1 IsC 5
homework because I work hard on them.
38. If I cannot do math homework word 1 IsU 5
problems, it is because I am not smart
er.ough.
39. Being able to solve the word problems 1 value 5

I get for homework is not important to me.
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Appendix 4-2 - Hand Tally Fora
Name of Student Date Class

HAND TALLY PORM FOR MATHBMATICS ASSESSNENT QUEISTIONNAIRE
Netacognltive Statements
Directions: ®lace a tally on the line next to the statement nuaber each time a stadent responds NO, MAYBE or

YES to a statement. The total nuaber of students indicating each response should be recorded in the last
three coluans.

Student Response Class Totals
Iten Xo Naybe 1es No  Kaybe Ves
3efere vou began ...
H 1
! l
3 3
4 i
3 5
8 6
1 1
As you worked ...
8 8
9 9
] 10
1 11
il 12
13 b 13
" 14
15 15
14 i85
After you finished ...
17 1
18 18
19 19

20 ' 0 138
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DURING CLASSROON INSTRUCTION
Self-requlatory statements
Direcvions: Place a tally on the line next to the statement nuaber each time a student responds VERY TRUE

(Y1), "RUE !7), SORT OF TRUE (S-7), NOT VERY TRUE (NVT}, and NOT AT ALL TRUB {¥T). The total nusber of
stu. ts 1ndicting each response should be recorded :n the last five coluans.

Student Response (lass Totals
very True e sort of Not Very Not at Vi T 5T WT OWT
True True all True

At :he beginning of a math lessen ...

! !
i o
i
§ 6

— — — —— —————

Jur:ng a nath lesson...

1 7

3 . s
3 $ o
! -
1 v
1 €1
13 . w_
u 14

— — —— — ———

At the end of a yath lesson ...

15 s
i6 6w
1 v
18 '3

————— t— i s et
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DURING CLASSROOM INSTRUCTION

Other Thoughts and Feelings
Directions for an individual studemt: Piace a check or the line next to the statement 1f the respons¢ 15 one
af the two lndicated, Por evampie. 1f a student responds 4 or 5 to itew 28, put a check on the line after 28.
If the student respends !, 2 or 3 - leave the line blank.

Value Internal learning Goals External Stable Uncontroilable
Item rasponse Itea response Ites response

% ler? I for ¥y 3 dtoerd

3 o4 oGy 19 Ltord

#oford {2 dor %y i tler
$of chesss § 3¢ checks ¢ of crecks

intivest Externa. Perforaance Goais Unknown Contrel
Iteg -25ponse Ites z2sponse 1tem response

l 4 for ¥ oqter o i ofboer
$§ e U I tlor B 33 (lorlt
l 19 {4or 95 ® ol 8 ‘tord

t of checks $ of checks ¢ of checks

................................

Conf:deace Internal Stabie Uncontroilable! Areas of Need
ited response Ites response {

TR S i tlor2) I Value
Wodler 3 (lor2) | Interest
4§ lorl 4 (foer2) 1 Confidence
¢ of checks pof checks 1 AdRity
inxiety Internal Stable Contrcilable | Int. Liarn. Goal

Itea response Tten respouse !
Ext, Perf. Goal
7ot ll 3 t4orhi
Int, Stab, Uncon.
KL Bl g )] 45 {dor 8

39 «lor i} 47 (dor s

Bzt Stab. Uncon,

|
1
|
{
| Int. Stab. Cont.
f
|
§ of cnecks } of snecks i

Upknown Coatrol

i4¢&
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*‘ VORKING WITH OTHER STUDINTS
; i self-requlatory statesents
F Directions: ?lace a tally oo the lime mext to the statesent nusber each tize a stadent responds VERY TRUE
3 {YT), TRUR (T), SORT OF TRUK (S-7), NOT VERY TRUR (KV?), and NOT AT ALL TRUE (NT). The total number of
s l students indicting each response should be recorded in the last five coluans.
: Student Response {lass Totals
: l very Trie True sort of  NouVery  Not at T ST WO
True True all True
1 Befo1re beginning £o Soive ... 1
' . O S —
\ :
I 3 —
i L
l 3 s
. 3 &
1 .
l ¥hi.e working a word probiea ..
3 8
i 9 .
l 10 _ w__
il v
l 2 o
13 v
l 14 w_
i3 v
i after doing a word probies ...
l 16 w
11 . S
3 s
19 I
. 2 w
l ! N
Wi €
3
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WORKING WITH OTHER STUDENTS

Other Thoughts and Feelings
Directions for an 1ndividual student: Place & check on the line next to the statement 1f the response 15 one

of he two 1ndicated. Fer exaspie, 1f a student responds 4 or 5 to item 32, put @ check on the line after 22.
If the student responds 1, 2 or 3 - leave the line blank.

Value Iaternal Learn:ng Goais 2xternal Stable Uncontroilable
1tem response itea response tes response
3 {4 or 5l 29 (4or S 35 (lor il
4 dord i3 14or 9 §5 (lor 2
6 (1o 2 39 tdor§) 50 {1 or o)
$ of checks } of chacks $ of checks
Interest Externai Performance Goals Jnknown Control
Irey response Ites response Iteg response
30 tdord) 31 (lar ) 28 (1or2)
31 terdl 3 qlor ) 2 (lor 2
$1 «tord) 53 tior 2) 47 (lor 2
$ of checxs } of checks § of checks
Confidence Internal Stabie Uncontrollable ! Areas of Need
tea response Itex response i
|
4 dor ) 2% {lorli | Vaiue
f
7 ftord) ¥ (ler 2 { Interest
|
48 dord 52 (1or 2 | confidence
{
§ of checks } of checks I Anxiety
|
Anxlety Internal Stable Controllable | Iat. Learn. Goal
1teq response Iten tesponse |
I Bxt. Perf. Goal
25 (4or sy 3 {4ors) |
i Int. 5tab, Uncon.
i1 odor ¥ 41 (4 or 3) |
¢ Int, stab. Conmt.
0 (terl) 49 (dor 9} !
i Ext. 3tab. Uncon.
¥ of caecks ¢ of checks |
|

Unknown Control

142




HOMEWORK

Self-requiatory statements

Appendix 4-2 page §

Directions: Place a taily on the line next to the statement nusber each time a student responds VERY TRUE
YT}, TRUR (), SORT OF TRUE {5-7), NOT VERY TRUE :NVT), and NOT AT ALL TRUB (N1, The total nuaber of

soudents indicting each response should be recorded in the last five coluans.

Student Response

very Trie True sort of Yot very Not at
True Trie all True
3afore vou segin ...

1

o

¥h1ie WOTKIRZ ...

4

3
J

§

After working ...

143

~o

Class Totais

VT T S-T MT AT

— — i t——— ——

—— —— it S it

—— — it it st

—— i . ottt .

—— it it sttt sttt

—— —— i it e it

—— —— ———— a— —
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HONEWORK

Other Thoughts and Feelings
directions for an individual student: Place a check on the line next to the statement 1f the response 1s one

of the two indicated. Por example. 1f & student responds 4 or 5 to itew 20, put a check on the 1ine after 20.
If the student responds 1, 2 or 3 - leave the line blank.

Value Internal learning Geals Bxternal Stable Uncontrollable
Iten response Itea response Itea response
oitoered 15 (dor3j 21 (lor2)
Nodors 2 thor 5 7 {loer 2y
9 {tor? i (oS _33 {lor 2

t of checks } of checks § of checks

| 8xt. Perf, Goal
19 .1or 2 17 (dor §i !
| Int Stab. Uncon.
% dorH) 25 {4dor 5
! Iat. Stab. Cont.
36 dor 5 37 dor§) |
i Bxt. Stab. Uncon.

$ of checks § of checks |

| Unknom Control

Inteéres: Eaternal Perforaence Goals Inknown Control
l Iten response Itea response Itea response
8 der d) 4 {loer 2} 11 {lor )
' 3 odaer s 9 {ior 24 {1lorll
I i}olar 33 {loer ) 30 (lord)
t of .checks } of checks  of checks
l | ceenmemeeneenesnnensennasaeses
Conf.dence Internal Stable Uncontrollable 1| Areas of Need
Itea rasponse Tteg response l
|
' 13 ol 10 (1or 2} I Value
l
l R B g ¥ 16 1 or 2} i Interest
]
35 11t 2 B {lord) | Confidence
!
l ¢ of checks { of checks | Anzlety
i
Anxiety Internal Stable Controllable  + Iat. Learn. Goal
l 1tey response Itea response |

144
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